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J. R. Bowman, G. Q. Thorsen, and D. E. Carrell

The following corrections should be made to subject report.

»
PAGE NO. LINE NO. CORRECTION

12 2 V~lue vice vlaue
12 9 FO 1S 5 vice FOL 1 S 5§
14 11 values range from 20 through 2]]...

vice values range from 20 through 2 ...
18 13 Delete range of -32768 to 32767
21 1 Where X is a state number 0 < X < 31,

vice Where X is a state number 0 F X F 31,
23 12 IF TR 3 0RAF 5 S vice IF 1 R3 OR AF § S,
28 11 (right ST3 AF 10 T ST 1 TH 2 VAR A=A + 15.

column) vice ST3 AF 10 ° ST 1 TH 2 VAR A=A+|$5.
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SUMMARY PAGE

THE PROBLEM

The Vision Research Division of the Naval Aerospace Mudical Research Labora~
tory, needed a computer system to cont>ol psychophysical experiments that would
remove the need for in-depth knowledge of complex computer languages by investi- :
gators. It was required that this system utilize a Hewlett-Packard 2100 series
computer.

FINDINGS

The State Diagram System (SDS) was developed to solve this problem.
SDS it a tool that can be used by investigators in designing and running psy-
chophysical experiments on Hewlett-Packard's HP-2100 series computers. SDS,
as presently designed, is capable of running cnly those experiments that use
discrste inputs and outputs. The system offers the investigator a high level
lan‘wuage with which he is already familiar or can easily learn, !’ us removing
the Hurden of solving these types of problems using more complex computer
languages. Written in FORTRAN IV language SDS is an interactive system that
does not require assembling or compiling of its programs. The system accepts
: : source language statoments from either the system console or disc flles and allows
! 1 : the program to be run immadiately upon completion of this input process. While

SDS does not solve all Jf the problems encountered in computerizing psychological
experiments, its modular design should ease such future modifications as des'ing
i . with continuous variables, calling external programs, and contrclling multiple

’! ‘ experiments.
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I. INTRODUCTION

Investigatore in the Vision Research Division of the Naval Aerospace
Medical Research Laboratory desired to use existing equipment to cortrol ‘
on-going and future experiments. This equipment included two Hewlett- :‘
Packard computer systems (HP-2100, HP-21MX) . sach containing a multi-
programmer (HP-8840) and an assortment of input/output equipment. There
was no high level language oriented towards process control, and personnel
had to learn complex computer languages in order to use the equipment to
control experiments. This laaguage barrier was time consumirg and often
led to delays or minimum use of the computer for experiment control. The

following computer system requirements were established by the Vision
Research Division to allaviate this problem:

A) Develop a high level language that can be used to program existing
computer harcware systems to contro. psychophysical experiments.
This language should be written ir. tern.s that invnstigators are
familiar with and should be easily lea:7ied by those who may be
unskilled in the use of complex computer languages.

B) Implement this system using a high level language such as FORTRAN
in order to facilitate changes to other computers in the future.

C) Design the system to control any experiment capable of being
controlled by the multiprogrammers' digital input/output cards.

D) The system should be an interactive system that does not require
assembling or compiling of the user's program prior to running.
S
E) The system should be capsble of communicating with basic input/

output devices such as the conscle, line printer, paper tape raader,
and paper tapa punch. :

F) Design the system using a modular concept to facilitate future

additions of such featuree as analog input/output or multiple experi-
ment capabilities.

The State Diagram System (SDS) was designed and developed to sativfy |
the above raquiremerts. SDS is an eve:.'t driven, table oriented, real-time ‘
system that operates under Hewlett-Packard's real-time executive RTE-II. i
SDS is accurate to within one tick of the RTEL -II clock which runs at a frequency {

of 100 Hz. The purpose of this report is to define the capabilities and limiwations i
of this system. !
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O. OVERVIEW OF HARDWARE

SDS was designed to be used on the Hawlett-Packard HP-2100 or HP-
21MX computer system which includes the following peripheral equipment and
logical unit assignments:

A) Console - logical unit 1.

B) Disc - logical unit 2 and 10.

C) Mag Tape - logical unit 8.

D) Multiprogrammer - logical unit 9.
E) Lins Printer - logical unit 6.

F) Paper Tape Reader - logical unit 5.
G) Paper Tape Punch - logical unit 4.

The console, disc, magnetic tape, and multiprogrammer are raquired for
the SDS. The paper tape reader, paper tape punch, and line printer are
optional equipment; however, the omission of any equipment or changing of
lrgical unit assignments may require minor modifications in the software.

The multiprogrammer, HP-6940E, {s an input/output (I/0) control unit
that converts a single computer I/0 channel into 15 I/O channels if all of its
capabilities are utilized. In the existing SDS system, only two chunnels, an
event sense card and a relay cutput card, are utilized. The event sense card
monitors 12 data input lines and notifies the computer when a change
occurs ‘n the level of these lines. The relay output card contains 12 output
relays that can be enargized or de-energized by the computer. In addition
to the multiprogrammer , HP-6940B, it is possible to install up to 15 extender
units, FP-6941B, which would have the capability of converting a single computer
1/0 channel into 240 1/0 channels. It should again be noted that any change in
the existing multiprogrammer capabilities would require modifying the soft-
ware.

The multiprogrammer is capable of housing the following types of I,0
cards in either the main unit or the extender units:

A) Event sense.
B) Digital input for counter with interrupt.

C) Digital /0.
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D) Digital input only.
E) Analeg output.
F) Timers.

G) Pulse counters.

The number of each of these cards is optional and, as can be seen by the types
of cards available, the need of costly specicl interfuce devices to control an
experiment could very often bs eliminated. Refer to Hewlett-Packards HP-6940B

Operating and Service Manual for detailed descriptions of the capabilities
of sach of these cards.

OI. OVERVIEW OF SOFTWARE

A. Hewlett-Packard Real-Time Executive (RTE-II)

Multiprogramming using the RTE-I system requires that programs be
installed in the system during system generation if more than two programs
are required in core at any given time. Since SDS was designed in a
rodnlar manner, it was dasirable to develop a method by which these modules
or tasks could be loaded into core simultansously, using RTE-II's loader.

This capability would eliminate the requirement of a new system generation
each time SDS was modified. To accomplish this, eight dummy programs
were installed during system generation. These programs were named T1XXX
through T8XXX, indicating the task numners and complying with the ISA
FORTRAN Extensiun Peckage requirement that the last three characters must

be X's. This requirement only exists in RTE-II when the event Sense Inter-
face routine is being used to schedule tasks. These dummy programs can be
any simple programs. as shown in Appendix A, and serve only to establish

ID Segment maps in the system. Word eight of thase ID Segment maps contain
the primary entry points of programs T1XXX through T8XXX and is the only
word that needs to be altered before scheduling the tasks. Subroutines NTASK
and NTSK1 through NTSK8 modify word eight of these ID Segment maps at run
time, thus allowing up to ten programs to be loaded into core by RTE-II's loadsr.
Refer to Appendix A for a detailed description of this process. With this axcep-~

tion, the RTE-II system is intact and is described in the RTE-II operating
manual.

F. State Diagram System

SDS was developed to provide automatic control of psychophysical experi-
ments, using discrete inputs and outputs. Similar to SKED and ACT-INTER-
ACT gystems available for DEC and NOVA computers, a high lavel languaye
familiar to investigators is used, thus eliminating their need for in-depth
knowledge of complex computer languages. The fundamental idea Lehird SDS
is that experimenis using discrete inputs and outputs can be broken down into
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basic elements that modify the subject's envirorment. These ba.ic elements
usually deal with the presentation of stimull, the detectiun of responses. and
the measurement of elapsed time, which makes them easily automated using the
computer. In addition to automating experiments SDS logs each event on
magnetic tape, thus allowing off-line analysis of the experimert's data at a later
data. SDS was designed in a modular form, u«s shown in Figure 1, to facilitate
future modifications such as multiple experiment control or the ability to control
experiments using continuous variables. A brief description of each of the
programs used in SDS follows. Listings of the programs and subroutines of
SDS are included in Appendix B.

Program OPCCM is the operatcr communications program. OPCOM accefts
the SDS source language statements from either the disc or the system console.
OPCOM decodes each lins of source language statements and calls upon program
DOOPS to load each decoded instruction into the proper tables of the experin.ent
controller program EXPR. When the end of the source langriage statements is
reached, the complete program has been decoded and loaded. OPCOM then
schedules program SDS to start the experiment.

Program DOCPS is used to communicate the decoded SDS instructions
between programs OPCOM and EXPR. This program crosses the foreground

boundary into background and sets up the proper tables with each decoded
instruction supplied by OPCOM.

Program RDWRT performs read and write functions to disc flles OPIN
and OPOUT, respectivsaly. If instructed to read source ianguage statements
from the disc, RDWRT ovpens disc file OPIN, reads single lines of source language
statements, and passes each line to program OPCOM for decoding. This process
is performed undl the end of disc file OPIN is reached. RDWRT also writes
each line of source language statements in disc fille OPOUT. This write
function occurs when the system console or when disc fil¢ OPIN is usad for
inputting source language statements. The results of this write function is
that file OPOUT alweys contains a copy of the most recent SDS program. File
OPOUT can bs saved for future use or can bs transferred to disc file OPIN for
running the same SDS program using the disc as an input device. In addition
to creating disc flle OPIN in this manner RTE-I's editor can be used to create
or mcdify source language programs named OPIN.

Program SDS performs the functions of in {alization, starting experi-
ments, and ending experiments. Prior to OPCOM accepting source langusage
siatements from either disc or the system console program SDS is called upon
to initialize all variables and tables within the system. When notified by OPCOM
to start an experiment program, SDS issues the start cf experimeut event code.
When notifled by program EXPR that the experiment has ended program, SDS
terminates all active programs, including itself, and returns control to RTE-II's
file manager program FMGR.

e anih C A R el o al bt
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When a switch closure oczurs on any ono of the 12 event sense data input
lines, the event sense interface routine, EVSNS, schedules program RESP.
, Program RESP then dotermines which input line caused the interrupt, issuas
' a response event codu, and passes the switch number to program EXPR.

] Program TSCHD maintains a time event schedule. When a requestad
; time has elapsed, program TSCHD issues a time event code and passes the j
i necessary information needed to service the time event to program EXPR.

I Program IOTSK performs 1/0 operations requeasted by the experiment
controller task EXPR. The I/O operations that can be performed by SDS are ;
f input from the paper tape reader and output to the system console, line printer, ‘

and paper tape punch.

' Each event that occurs during the running of an SDS program is logged
' or: the magnetic tape with sufficient information to identify the event. This
' function is performed by program LOGG on a low priority basis.

Program EXPR is the overall experiment controller program. EXPH is
‘ driven hy the start of experiment, response, time, and relational events. This
‘ program takes action on these events as directed by the SDS Program. Upon :
complstion of the SDS program, EXPR notifies program SDS to terminata all i

active programs.
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IV. NOTATION SYSTEM

Prior to describing the instruction set of SDS it is important that the
notation system be introduced. This system of notation should be studied
carefully because proper diagramming of the uxperiment and using proper

notation result in the programming function being accomplished automatically .

The state is the basic unit of the notational system and is used to repre-
sent one element of a discrete input/output experiment. The state diagram
is drawn in Figure 2. The state number is drawn into the box in the upper
right corner of the state diagram as represented by tha X. The Ys represent
one or more of the SDS input/output instructions, substate insiruction, then
instruction, initialize veriable instruction, dimension statement, or the stim-
wlus instruction. The Z represents any one of the four basic instructions
of the SDS that will causse a transition from the state, and ‘he -~ represents
the cirection of program flow or transition. The four instructions that will
cause a3 transition in the SDS are the AFTER, FOLLOWING, IF, and modi-
fled IF instructions. A transition is the exiting from or.e state and the
entry into the designated next state and is considered to be an instantaneous

event.

Figure 2. State Nntation Svstem




One state can be a substate of another stata. The substate notatiop is to
draw the state diagram nested within another state as shown in Figure 3
;' In this example siste 2 {s a sabstate cf state 1 as denotsd by the use of the sare
' iett oorder line and by the fact that state 2 is drawn within the boundary of
state 1. It should also be no*=4 that the SUBSTATE instruction SS 2 has been
' entered in the upper left corner of state 1. State 3 is a substate of state 2
! for th: same reasons and is included in this drawing to demonstrate the capa- D
.E i

bilities cf multiple nestings.
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Figure 3. Substate Notation

‘“he direction of program flow is represented by the (right arrow).
When states are connected by an + as shown in Figure 4, the THEN statement

should be entered in the upper left corner of the state.




Both the SUBSTATE instruction and “he THEN instruction are implied by the
manner in which they are drawn. For example, if a state is drawn within another
and uses its left border, the SUBSTATE instruction is implied, and if two states
are connected by an airow, the THEN instruction is implied. It is rot necas-
sary to write these instructions in the upper lef* corner of each state; hcwever,

caution should be taken when translating the stats diagram inio the actual SDS
program.

552 |
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Figure 4. Ceonuuvitine State Notation

This concludes the basic SD% notaiion system. It is recommended that
this section be reviewed after reading Section V describing the SDS instruc-

; tion set. The success in using the SDS lies in the care taken in diagramming
the experimer.®. Since each instruction used within a state is written into the

diagram, the programming function is merely to transform the diagram into
proper SDS source language format.

V. THE SDS INSTRUCTION SET

There are five categories of intructions in the SDS inswuction set.
These are {ob control, transitional, modifying or identifying, logical, and
input/output instructions. Job control instructions determine the beginning
and the end of thz srogram and the end of each line of source language state-
ments. Transitionual instructions define the event that will cause a transition
from one stats to the next state. Modifying or identifying instructions modify
or identify veariables, states, substates, stimull, or dirsction of program flow.
Logical instructions supply the capability of tying two or more transitional
instructions together in a single state though the use of a logical OR or &
logical AND. Input/output instructions are used to control input/output to or

from the system console, paper tapo reader, paper tape punch, and the line 1
pritter.

e e o e - ——— g ORI T

A. Job Control - there are three job control statements in the SDS language. ’
These statements are $, NEW, and END. Each of these instructions is used in
4 every source language program.
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1. $-The $is used to terminate sach sourc language lina in an
SDS program. The operator communication program usas the $ to dslineate
the end of line. If the § ir omitted, the operator communications program will
combine two or more lines of code, ragultir ¢ in program errors.

2. NEW - The NEW instruction is required by the SDS to initiate a
dialog concerning the source of input of source language code. The instruction
must be the first statement in every source language program and is written as:

NEW$

3. END -The END instruction is required by the SDS to iritlate a
dialog concerning running of the program. The instruction must be the last
statement in every source language program and is written as:

ENDS$

B. Tran: Honal - There are four transitional instructions in the SDS language.
These instructions are AFTER, FOLLWING, IF, and a modified IF or raistional
instruction. These instructions determine when the SDS crogram will exit

one state and make a transition to the next state in the program.

1. AFTER - The AFTER instruction leaves the state it is in and makes
a transition to the next state in the program after passage of a designated
amount of time. The AFTER instruction is written as:

AF X, Y

Where X is a constant, a variable, or an slement of an array; the value of X
must be greater than § and must not exceed 32767; and Y is one of the designators
T, S, M, or H that designate ticks (10s of ms), seconds . minutes, or hours,
respectively. If Xis. ariable or an array element, it is considered to be X
number of seconds and must have been previounly defined in the SDS program.
NOTE: When writing source language programs using .he SDS, it is necessary
to comply with certain syntax restrictions to inform the operator communications
program of the beginning and end of source statements. One such restriction is
the use of the delineator blank which will be designated by the symbol A in
all of the following examples. When creating source language programs, whether
by using the editor or by input from the console keyboard, this delineator must
be used as shown in each instruction description. It should also be noted that
every instruction within a source language program muet be separated by a
blank. The SDS operator communication package is searching the source
language line to find characters that indicate tha: an instruction has been
reached, such as the two characters AF in the AF1ER instruction. It then skips
all characters until a blank is found which allows the instruction AFTER to be
written in its entirety if so desired. With the exception of input/output
instructions only the first two characters of each instruction need be typed.
When using input/output iustructions, the three designated characters must be
typed.

10
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1
f Exampies of AFTER instruction: *
: AF 5 T - exit thic state after 5 ticks of the clock (50 ms)
J AF 8 S - exit this state after 8 seconds
i AF 3 M - exit this state after 3 minutes
E AF 2 H - exit this state after 2 hours |
E AF A S - exit this state after A seconds |
é AFTER1 T - exit this state after 1 tick of the clock

AFXYZZMN 1 T exit this state after 1 tick of the clock

NOTE: SDS ignores misspalled words if the first two characters are correct !
and there are no imbedded blanks. !

AT W T ST A T e

The AFTER instruction is diagrammed in Figure 5 in which state #1 will exit
after 3 minutes.

Y 1] ;

AF,3M |- |

Figure 5. Diagramming the AFTER Instruction

2. FOLLOWING - the FOLLOWING instruction leaves the state it is in |
and makes a transition to the next state in the program upon occurrance of
a designated count X of a designated state Y that must be a state other than
itself. The FOLLOWING instruction is written as:

FOL X S Y

11

PO NP N - . i " [T S - — PR o iliaia el ibakiah el




Where X is a constant, a variable, or an element of an array designating the
desired count; the vlaue of X must be greater than § and must not exceed 32767,
S is the character S; and Y is a constant, a variable, or an element of an array
designating the state number of the state that is going to be counted. If X or

| Y is o variable or an array element, it must have been previously defined in

)

FOL 1 § §
FOL A § 3 -
» FOL 3 § A -
» FOL A § B -
FOL 1 § 5 -

FOLLOWING 1 § § -

The FOLLOWING instruction is diagrammed in Figure 8 in which state #1 will

the SDE program. The state number designated by Y must be a valid state
number other than its own.

Examples of FOLLOWING instructior:

exit this state following the occurrence of 1 state #5
exit this state following the occurrence of A state #3
exit this state following the occurrence of 3 state #A
exit this state following the occurrence of A state #B
exit this state following the occurrence of 1 state #5

exit this s’ ate following the occurrence of 1 state #5

t exit following the occurrence of five state #3. Note that states #2 and #3
} oscillate between each other every second.

B cesmm et . T T S R

55,2 L

Y

Y
‘ ¥
: TH,3 2] |TH. 5
| AF, L, AF, 1,8

FOL,5,5,3 }—
E
3
Figure 6. Diagramming the FOLLOWING Instruction
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3. IF - The basic IF instruction leaves the state it is in ard makes a

E traasition to the next stats in the program upon occurrence of a designated
number X of correct responases whose number Y is also designated in the
E instruction. The basic IF instruction is written as:

IFXRY

Where X is a constant, a variable, or an element of an array designating the
desired count; the value of X must be greater than § and m.18t not exceed 32767;
R is the character R; and Y is a constant, a variable, or an element of an array
designating the response number desired. If ¥ is a variable or an array element,
E it must have been previously defined in the SDS program. If Y is a variable or

g an array element, it must have heen a valid response number previously defined
3 in the SDS program.

L

E

| NOTE: Response numbers range from respone #1 through reasponse #12 which
| have a direct rslationship to the bit pcsition of the response word. For example,
; response M innlies the fourth bit of the response word.

Examples of basic IF instruction:

IF 3R § - exit this state if 3 response #5 occurs

IF ARB - exit this state if A response #B occurs

IF A(1) R B(4) exit this state {f A(1) response #B (4) occurs

IF A(D) R B(E) exit this state if A (D) response #B (E) occurs

‘,
! The tasic IF instruction is diagrammed in Figure 7 in which state #1 will exit if
E regponse #4 occurs 5 times.

Y L]
Y

|FA5AR,\4 >

-

Figure 7. Diagramming the Basic IF Instruction

13
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Another form of the IF instruction is the binary IF instruction which is
designed to detect multiple responses. The binary 'F instruction leaves the
state it is in and makes a transition to the next state in the program upon
occurrence of a des{gnated number of correct response patterns whose bits are
also designated in the instruction. In the basic IF instruction, as previously
stated, the response numbaer implies the bit position of the response word as
shown in Figure 7; however, if the resporise number 3 was designated in the
binary IF instruction, it would be made of bits 0 and 1 whose values are 2 and
2!, respectively. The decimal value must be used to designate the proper value
for the desired multiple response. In the response word there are 12 bits whose

values range from 20 through 2'! as shown in Table I. The binary IF instruction
is written as:

IF XRBY

Where X is a constant, a varisble, or an element of an array designating the
desired count; the value of X must be greater than § and must not exceed 32787;
RB are the characters RB; and Y is a constant, a variable, or an elemant of an
array designating the respcnse pattern desired; the value of Y must be greater
than p and must not exceed 4095. If X or Y is a variable or an array element,

it must have heen previously defined in the SDS program.

Table I

BIT Values Used in Multiple Response Word

BIT # VALUE RESPONSE #
0 1 1
1 2 2
2 4 3
3 8 4
4 18 5
5 32 8
8 64 7
7 128 8
8 256 9
9 512 10
10 1024 11
11 2048 12
Examples of binary IF instruction:
I 1 RF 3 - exit this state if 1 response pattern 3 occurs
IF A RB 3 - eaxit this state if A response pattern 3 occurs
IF A(1) RB 3 - exit this state if A(1) response pattern 3 occurs
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IF A(B) RB 3 - exit this state if A(B) response pattern 3 occurs

IF A RB B - exit this state if A response pattern B occurs

The binary IF instruction is diagrammed in Figure 2 in which state #1 will
exit if response pattern 2049, bit # and bit 11, occurs five times.

4. IF (modified) - The modified IF instruction or relational instruc-
tion leaves the state it is in and makes a transition to the next stete in the pro-
gram upon the satisfaction of the relationship of its two variables. The optional
relational operators are EQ, NE, LT, GT, LE, and GE, and the respective mathe-
matic functions are equ:l to, not equal to, less than, greater than, less than or
equal to, and greater than or equal to. The relational instruction is written as:

IF X 7Y
¥ Ll
L IF, 5,RB,2049 }—

Figure 8. Diagramming the Binary IF Instruction

Where X is a variable or an array element that has been previously defined in
the SD3 program; the value of X must be in the range of -32768 to 32767; Z is
one of relational operators EQ, NE, LT, GT, LE, or GE; and Y is a variable
or an array elsment that has been previously defined in the SDS program;

the value of ¥ must be in the range of -32768 to 32767.

Examples of relational instruction:

IF A EQ C - exit this stats if A is equal to C
IF DGE Y - exit this state if D is greater than or.equal to Y
IF ALTB - exit this state if A is less than B
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The relational instruction is diagrammed in Figure 8 in which state #1 will
exit if variable A is equal o variable B.

Y L

S —

IF, A\EQ,B }—

Figure 9. Diagramming the Relational Instruction

C. Modifying or Identifying - There are six instructions that can modify or
identify direction, variables, array size and content, stimuli, and states rela-
tionship to other states; i.e., state or substate. These instructions are THEN,
VARIABLE, DIMENSION, STIMULUS, STATE, and SUBSTATE, respactively.

i 1. THEN - The THEN instruction determines the direction the
! program will follow in the SDS program and is written as:

TH X
Where X can be a constant, a variable, or an element of an array designating
the next state to be entered when an exit is made from this state. If X isa
variable or an array element, it must have been previously defined in the SDS
program. The state number designated by X must be a valid state number.

Examples ¢f THEN instruction:

TH 2 - when this state exits, go to state 2
TH A ~ when this state exists, go to state A
TH A(1) - when this state exits, go to state A(1)

PR it bl il il ol e i Ul 1



TH A(B) - when this state exits, go to state A (B)

THEN 2 - when this state exists, go to state 2

The THEN instruction is diagrammed in Figures 10(a) and 10{(b). In
Figure 10(a) the THEN instruction is written in the upper left corner of
the state diagram, and in Figure 10(b) the THEN statement is implied by
the arrow. Both Figures 10(a) and 10(b) perform the same function,
which is tc go to state #2 when state #1 exits after one second.

TH,2 - ul v 1 %

v Y 7

Y |
l AF, LS [ AFLSE

Figure 10(a). Diagramming the THEN Instruction
Using Written Notation

Y L |y 2]
Y Y
4
AF LS AFpLS
Figure 10(b). Diagramming the THEN Instruction
Using Implied Notation
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2. VARIABLE - The VARIABLE instruction is used to define one or
more variables to be used in the SDS program. The instruction mus* be the
last ingtruction in a line of source statements used to describe a state. There
are 25 variables available to the user, and they must be designated as A through

Y. Variable Z is presently being used by the SLS. The VARIABLE instruction
is written as:

VARX =Y or VAR X=Y, X=Y, stc.

Where X is one of 'he letters A through Y used to designate the desired vari-
ables and Y is a constant, a variable, or an element of an array defining thc value
of the designated variable, If Y is a variable or an array element, it must have
been previously defined in the SDS program. The value of Y must be in the
range of -32783 to 32787.

range of -32768 to 32767

Examples of VARIABLE instruction:

VAR A =1 - variable A is set aqual to 1

VAR A =B - variable A {s set equal to B

VAR A =B(1) - variable A is set equal to B(1)

VAR A =B(C) - variable A is set equal to B(C).
VAR A(1) =1 - array element A(1) is set equal to 1
VAR A(B) =1 - array element A(B) is set equal to 1

The VARIABLE instruction is diagrammed in Figure 11 in which variables
A and B are both set equal to five.

VAR, A=5, B=5 1]

AF, 1,5 p—

Figure 11. Diasgramming the VARIABLE Instruction
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3. DIMENSION - The DIMENSION instruction is used to define up to

four arrays. The combined size of the four arrays must not exceed 200 words.

The array cefined must be named by any one of 26 available names which ars
the characters A through Z. All arrays must be definec using a UIMENSION
instruction prior to any attempt to address an element of the array. The
DIMENSION instruction is written as:

DIM X,Y
Where X is the name of the array and must be any one of the 26 characters
A through Z; and Y is the number of words in the array. It should be again
noted that if more than one array is defined, the combined total of the size Y
of all of the arrays must not exceed 200 words.
Examples of DIMENSION instruction:
DIM A, 50 - array named A is deflned as being 50 words long
DIM B, 150 - array named B is defined as being 150 words long

NOTE: The combined size of arrays A and B does not exceed 200 words in
length.

The DIMENSION instruction is diagrammed as shown in Figure 12 in which
two arrays are named A and B and are defined as being 50 and 150 words in
length, respectively.

DIM, A, 50 (L]
DIM, BJ50

AF, LT =~

Figure 12, Diagramming the DIMENSION Instruction
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4. STIMULUS - The STIMULUS instruction is used to issue a desired
\ stimulus during a state. The stimulus is turned on when a state is entered
end is turned off when a state ends. The value of the stimulus data word
‘ determines which and how many stimuli will be issued. The decimal value
must be used to designate the proper value for the desired stimuli. There are
12 bits in the stimulus word and their values are as shown in Table II.

Table 1

BIT Values Used in Stimulus Word

BIT # VALUE STIMULUS

- 0 1 1

1 2 2

2 4 3

3 8 4

4 16 5

5 32 8

’ 8 64 7

| 7 128 8

| 8 256 9
: 9 512 10 !

: 10 1024 11
i 11 2048 12 ‘

The STIMULUS instruction is written as: ’

ST X

Where X :s a constant, a variahle, or an element of an array designating ths
desired stimuli. If X is a variable or an array element, it must have been pre-

viously defined in the SDS program. The value of X must be greater than # and g
must not exceed 4095. '

Examples of STIMULUS instruction: g

ST 1 - issue stimulus bit 1 during this state
ST 3 - issue stimuli bits 1 and 2 during this state ;
i ST A - issue stimuli bits in variable A during this state 4
ST A(1) - issue stimuli bits in array element A (1) during this state i 4
ST A(B) - issue stimuli bits in array element A (B) during this state j
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NOTE: If the characters ST are confusing becausu of thea STATE instruction, the
characters SB can be used to replace ST in the STIMULUS instruction.

The STIMULUS instruction is diagrammed as shown in Figure 13 in which
stimulus bit #1 {8 turnaed or du*.ag the entire time state #1 is active.

S8, 1 n

AF, 1,8 |

Figure 13. Diagramming the STIMULUS Instruction
5. STATE - The STATE instruction is used to assign a state number

to each state. It must be the first instruction in every source line, and X must

be a constant greater than § and less than 31. The STATE instruction is written
as:

ST X
STATE X

Where X is a state number 0 F X F 31.

6. SUBSTATE - The SUBSTATE instruction is used to declare
another state to be a substate of the state in which the SUBSTATE instruction
appears. The SUBSTATE Instruction is written as:

SU X
Where X is a constant and must be a valid state number of an exising stata in
the program in which the SUBSTATE inyiruction appears. The charactes SS
can be used to replacs the characters S'; '7 it is desired. The value of X must
be greater than f and less than 31,

Examples of SUBSTATE instruction:

SU 4§ - state 4 is a substate of this state
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ST 3 - state 3 is a substate of this state

§S 3 ~ state 3 i{s 2 substate of this state

The SUBSTATE instruction is diagramn.ed in Figure 14(a) in which stats
#2 is declared to be 2 substate of state #1. Figure 14/b) makes tire same
declaration except it implies that state #2 is a substate of state #1 by the fact
that they both use the sama left border and state #2 is nested within state #1.

55,2

L

AF, LT >

AFALAT |

Figure 11(n). Diagramming the SUBSTATE Instruction
Using Written Notation

n

AR LT [

AF LT

Figure 14(b). NMagramming the SUESTATE Instruction
Using Implisd HNotation
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D. LOGICAL - There are two LOGICAL instructions that allow the user tc
logically connect two or morse of the transitional instructions together within
a single state. These instructions are OR and AND and are written as:

X OR YorX OR Y OR Z, etc.
X AND YorX AND Y AND Z, etc.

Where X, Y, and Z are any of the transitional instructions as previously
described.

NOTE: The use of LOGICAL instructions requires the use of a state table
entry for each element X, ¥, or Z and will therefore reduce the maximum

number of states from 30 to 30 minus the riumber of logical instruction elements.

Examples of LOGICAL instruction:

- exit this ytate if 1 response 3 occurs or after
5 seconds

IF 1 R3 OR AF 5 S

IF 1 R 2 AND FOL 1 S 5 - exit this state when 1 response 2 occurs and
1 state § has been performed

The LOGICAL instruction is diagrammed in Figure 15 in which state #1
would exit if 1 response 3 occurred or after 5 seconds elapsed.

IF, L,R,3
OR
AF, 5,5 b

Figure 15. Diagramming the LOGICAL Instruction
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E. INPUT/OUTPUT - There are three output instructions that allow output
of variables or arrays to the line printer, paper tape punch, and the console
CRT. There is one input that allows input of variables or arrays from the

paper tape reader. These instructions are PTR, PUN, CRT, and RDR and
E are written as:

XA

} X A;B;C oetc.

l’ X D*

Whers X is one of the input/output instructions PTR, PUN, CRT, or RDR; A,

B, or C is any variable; and D* is the name of any array that has been previously

defi.,.d usinrg a DIMENSION instruction.

Examples of INPUT/OUTPUT instruction:

STR A ~ print array A on line printer
; PUN A - punch variable A on paper tape punch
} CRT A;B;C - print variables A, B, and C on console CRT
? RDR A* - read array A from paper tape reader

The INPUT/OUTPUT instruction is diagrammed in Figure 16 in which variables
A, B, and C are printed on the line printer during state #1.

|

!

| |

E PTR,A; B;C (L]

AF,L,S |—

Figure 16. Diagramming the INPUT/OUTPUT Instruction .
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This concludes the description of the SDS instructon set. It is recom-
mended that Sections IV and V be reviewed prior to proceeding to Section VI
which describes the running and use of the SDS. For a list of all available
instructions in the SDS refer to Appendix C which describes each set of
instructions in detail.

VI. USING THE SDS
A. Introduction to RTE-IT

The SDS runs under control of Hewlett-Packard's RTE-II real-time oper-
ating system and can be started from either RTE-II or from RTE-II's file manager
program FMGR. The procedurs used to initizlize RTE-II on ths HP~2100 is
descrioed in detail in Appendix D. When RTE-I is initialized, it automatically
schedules program FMGR to be run. PROGRAM FMGR prints the following wel-
come message on the CRT.

SET TIME

:SV,4

TE . o e ole o

TE,****WELCOME TO THE SDS PLEASE TYPE RU, OPCOM WHEN YOU

TE,*****ARE READY TO BEGIN USING THE SDS
TE, **een

If the correct time, day, and year is to be maintained by RTE-II the
system must be given this information prior to running the operator com-
munications program. To set the real time clock enter the following command:

SYTM, YEAR, DAY, HOUR, MINUTE, SECOND

wherae:

year is a four digit year.

day is a three digit day of the year i.e., 1 to 365.

hour, minute, second is the current time of a 24-hour clock.

The last character in the above message is a colon (:) which is the
prompt character for the FMGR program and indicates that FMGR is ready to
accept input from the keyboard. The RTE-O system axpects the FMGR program
to be used within approximately five minutes. If no use is made of the FMGR
program within this time, RTE-II terminates the program. As previously
stated, however, the SDS will run under RTE-II or FMGR, and the termina-
tion of program FMGR merely changes the method of starting the SDS. If
FMGR has not terminated, the user must type RU,OPCOM to start the SDS
otherwise he must type *RU,OPCOM.
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B. Programming the SDS

The SDS is programmed through the operator communications program
OPCOM. When the FMGR command RU,OPCOM is entered on the keyboard, the
character @ is printed on tha CRT. The @ is the prompt character for the SDS.
The required job control instruction NEW$ must then be entered on the key-
board, which tells OPCOM to prepare for entry of a new program. OPCOM
then prints the message, "INPUT FROM DISC??", which must be given a yes
or no answer. If the reply to this question is yes, OPCOM uses the program
contained in disc file OPIN as input, otherwise it expects the operator to input
the program from the keyboard. Procedures for creating programs for disc
input from file OPIN are described in detail in Appendix E. For the purpose of
discussing programming the SDS, it will be assumed that the reply to the
above question was no and that the program will be entered through the key-
board. Following each line of input from the keyboard that is properly ter-
minated by the job control instruction $,0PCOM will take action as necessary
and then print its prompt character @ indicating that the system is ready for
the next line of input.

Since the SDS was written to be used by investigators familiar with
schedules of reinforcement, the following pages will use examples of program-
ming the SDS with which they are familiar. These examples show varivus
schedules of reinforcement as described in A Primer of Operant Condition

ing, by G. S. Reynolds (1), and include the state diagram and the source
language program.

The first example given is that of a continuous reinforcement schedula
(CRF) (1, p. 38). Continuous reinforcement is reinforcement that occurs

every time a correct response occurs. This procedure would te diagrammed
and progrummed as shown in Figure 17.
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| TH, 2 U] [ss,L 2]

| TH, L

IF, LR L AF,10,T

RU, OPCOM
} NEWS

INPUT FROM DISC??
| NO

, @

} STIT"1R1TH 28

|
ST2AF 10 T SB 1 TH 18
@

ENDS$

Figure 17. Diagram and Program for a CRF Schedule

———

If the program in Figure 17 were used, it can be seen that upon every
occurrence of response #1 a trangition would be made to state #2 in which stim-
ulus #1 would be issued for 10 ticks of the system clock (100 ms) . After 100 ms
had elapsed a transition would be made back to state #1 where another response
#1 would be awaited. A program such as this would tie up the SDS since it has
no means of getting out of the continuous loop. Figure 18 shows two ways to
exit this continuous loop. The first method uses the following instruction as
a counter , and the second method increments a variable during each pass

through the loop and tests for the variable being equal to a preset count using
the modified IF instruction.




i
: - o
|
|
|
; 3
|
|
55,2 L] 15S,2 L
| : VAR, A=) B= 1
' 7 FTE T [§ |
TH\3 STd TH,3 STl
| ' & TH ' VAR, A=A+ i
: THAé ¥
IF, LRL™ AF 10T I, LRL™ AF, 10T |
E i !
¢ _ ( 1‘
§ l FOLASO,\SAS " 'FAAAEQAB " ’5
| :
| RU, OPCOM RU,OPCOM 8
J e X
| NEWS$ NEWS ‘
] . _‘
z INPUT FROM DISC?? INPUT FROM DISC?? !
; NO NO
; ST1FOL 50 S 3 SS 28 ST11F A E0 B SS 2 VAR A=8, B=50$ ;
! ) e |
: STZIF1R1TH 3$ 3TZIF 1R 1 TH 38 @
R @
ST3AF 10 T ST 1 TH 28 ST3 AF 10 T ST 1 TH 2 VAR A=A +[$ |
' e €
END$ ENDS
i
; Figure 18. Methods of leaving Cnontinuous Loop |
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A fixed-ratio schedule (FR) requires that a fixed numbar of responses be !
raceived for every reinforcement (1, p. 87) Figure 18 describas an FR schedule :
that issues a reinforcement stimulus after each count of 10 response #1. The
program will terminate after 50 reinforcements have been issued. J

55,2 (L]

\

| TH,3 2] [sm.t 2]
T

PU——

IF,10,R,L > AF,10,T

[

FOL,50,5,3

RU, OPCOM
@
NEWS

e e m—

N INPUT FROM DISC??

NO

@

ST1FOL 50 S 3SS 28

R

ST2IF 10 R 1 TH 3§

@

ST3IAF 10 TST 1 TH 28
{ e

END$

Fipure 19, Diagram and Program for FR Schedule
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A varisble-ratio (VR) schedule is a schedule in which the number of
responsss required for one reinforcement varies from the number of responses
! required for othex reinforcements (1, p. 87). The number of responses required
: for each reinforcement are irregular byt are usually repeating numbers. Figure
% 20 describes a VR schedule in which the variable-ratio table is read in from the
| paper tape reader. When the entire table has been used, the table pointer is
( reget and the schedule is then repeated. This process is continued until it has
’ been performed 50 times.
L CS,3 2
g §
S8,4,TH,3,VAR, B=l B |
DM A0 (1] [TH,S 4] [TH,4 5
| RDR, A% L 4] VAR, 8281 =
g ST, L
@ AF,1,S IF, A(B),Ry L AF,10,T
E
: FOL, 10,5,8
FOL,30,5,3
\ RU, OPCOM |
% @
i_ NEW$
INPUT FROM DISC?? ;
NO :
STLAF 1S TH 2 OIM A,10 RDR A™S 7
Q
ST2 FOL 50 S 3 S§S 3%
Q j
ST3 FOL 10 S 55S 4 TH 3 VAR B=1$ |
@ f
ST4IF A(B) R1TH 58 ‘
Q ;
STS AF 10 T TH 4 ST 1 VAR B=R+1§ ﬁ
0
ENDS$

Figure 20. Diagram and Program for VR Schedule
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A fixed-interval (FI) schedule has a constant time delay before a
response can be reinforced (1, p. 87). Figure 21 describes an FI schedule
that issues a reinforcement stimulus after 10 ssconds have elapsed if response
#1 occurs. The program will terminate after 50 reinforcements have been issued.

SS,2 L

TH,3 2] |4 B3] [TH,2 4

AF, 10,ST™™ IF LR, L AFI0,T [

RU, OPCOM
@
NEWS

INPUT FRCOM DISC??
NO

e

ST1 FOL 50 S 4 S 78
@

ST2 AF 10 S TH 3

@

STIIF1R1THA4s

Q
ST4AF 10T ST 1 TH 2%
@

ENDS$

Figure 21, Disgram and Program for FI Schedule
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A variable interval (VI) schedule varies the amount of time delay required
before a response can be reinforced. Figure 22 describes a VI schadule that
issues a reinforcement stimulus, after A(B) seconds have slapsed, if response #1
occurs. The program will terminate after 500 reinforcements have been issued.

5S,3 12
¥
| $5,4,TH,3, VAR, B=1 E
3 ¥
DIMAAI0 L] [TH,5 4] |TH,6 5] [sT,L 6]
RORA Ak VAR,B=B+I TH,4
AF, LS AF,AB),S [ IFy LARAL ™ AF, 10,T
;
t FOLA10,S,6
| l FOL,50,5:3 b
E RU, OPCOM
@
NEWS
INPUT FROM DISC??
. NO
: @
{ ST1AF 1STH 2DIM A, 10 RDR A*$
5 0
ST2FOL 50 S 3 SS 38
Q
ST3FOL 10 S 8 S5 4 TH 3 VAR B=1$
@
ST4 AF A(B) S TH 5%
@
ST5IF1R1TH 6 VAR B=B+1$
e
! STB AF 10 T ST 1 TH 4%
!
END$
Figure 22. Diagram and Program for V1 Schedule
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A schedule in which a reinforcement occurs with a response only if a
designated amount of time has elapsed since the occurrence of the last response
is a differential reinforcement of low rates of responding (DRL) schedule
(1, p. 94) . Figure 23 describes a DRL schedule in which a reinforcement
stimulus is iasued if and only if 30 seconds have elapsed since the last response.
The technique of using the THEN instruction should be noted since it is an

effective means of making conditional branches. No master counter is used in
this diagram for simplification of the drawing.

TH,5

IF, LR L

A

-®

f e s e

INPUT FROM DISC??
NO
@

5SS, 2,TH,AVAR, A=4 1
™3 (2] [vaRA: |3
FOL, 14843
IF, LR, AF, 10T [ OR
AF, 3048
RU, OPCOM
@
NEWS$

ST1FOL 1S 30RAF 30S SS2TH A VAR A=4$

Q
ST2IF 1 R1 TH 3%
@

ST3 AF 10 T VAR A=x1$

@
STAIF1R1THSS$
Q

STS AF 10 T ST 1 TH 1%

@
END$

Figure 23. Diagram and Program Zor DRL Schedule
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A schedule in which a reinforcement occurs with a designated number
of responses and only if a designated amount of time has not elapsed is a differ-
antial reinforcement of high rates of responding (DRE) schedule (1, p. 94).
Figure 24 describes a DRH schedule in which 8 reinforcement stimulus is issued
if and only if 10 response #1 occur before one second has elapsed. If one second
elapses before the 10 responses occur, the response counter is resst and no
reinforcement stimulus is issued. No master counter is used in this disgram for
simplification of the drawing.

55,2 ,TH, A, VAR, 4= l
TH, 3 2 VAR, Az4 |3 ST\l 4
FOL,L,S,3 THA
IF, 10,R, i > AF, 1 TI— OR AF,i0,T
AF,L,S

RU, OPCOM
@
NEWS

INPUT FROM DISC??
NO

@

STIFOL1S 30ORAF 1S SS 2THA VAR A=1$
)

ST21IF 10 R 1 TH 3%

@

ST3 AF 1 T VAR A=4$

e

ST4AF 10 TST 1 TH 18
@

END$

Figure 24. Diagram and Program for DRH Schedule

There are more complex known schedules of positive reinforcement, but since
most of these schedules can be reduced to variations of response ratios and time
intervals, combined with differential reinforcement of low or high rates of respond-
ing when necessary (1,p.67), no other schedules of reinforcement will be discussed
in this section. Every form of each instruction was not shown in the preceding
examples. Refer to Section V, the SDS Instruction Set, for additional programming
and diagramming information. Appendix F describes possible errors that may occur
when programming SDS and should be reviewed prior to using the system.
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C. Running SDS Programs

Figures 17 through 24, used in describing programming SDS, each include an
ENDS$ instruction as the last instruction in the source programs. When this instruction
is received by the operator communications package, the massage "START EXP.?" is
printed on the CRT. A yes or no reply must be entered on the keyboard when this
question is asked; otherwise, SDS will wait approximately 32 seconds and assume the
answer was ves. If the reply is yes, OPCOM creates an output file named OPOUT that
contains a copy of the source program that was input from the console keyboard. OP-~
COM than instructs SDS to run the experiment. If the reply to the start experiment
question was no, OPCOM creates an output file named OPQUT that contains a copy of
the source program that was input from the console keyboard. OPCOM then instructs
SDS to terminate the program Figures 25 and 26 are sxamples of use of the yes
or no reply given by the user to the question, START EXPERIMENT??. When an
SDS program terminates properly, the message "END OF EXPERIMENT 1" {8 printed
on the CRT and the system i{s suspended. The entry *GO,OPCOM must be entered
on the keyboard in order to te::minate all programs and return to RTE-II's FMGR.
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55,2 LL
[ i |
TH,3 12 [THR 13] |
f .
AF (LaS AF \LpS
E
: FOLAS0,S,3 |~
i, RU,OPCOM ]
. : |
; NEW$ ;
‘ !
( INPUT FAOM DISC??
} NO
| o |
t ST1FOL 50 S 3 SS 28 !f
‘ @
;[ ST2 AF 1S TH 3§
: @ ‘f
‘ ST3AF 1S TH 2% !
e
ENDS$
START EXP?
YES
END OF EXP. 1
' *GO, OPCOM
Figure 25. Programming and Running an SDS Program ‘
]
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5S,2 L

TH,3 Lg TH,2 (3]

AF\1,S f—> AF, 1,5

FOLAS0ASAS [—

RU, OPCOM
@
NEWS$

INPUT FROM DISC??
NO

@

ST1 FOL 50 S 3 SS 28
@

ST2AF 1S TH 3%

)

ST3IAF 1S TH 23

8

ENDS$

START EXP?

NO

*GO, OPCOM

Figure 26. Programming and Not Running
an SDS Program
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D. Using Disc Files OPIN and OPOUT

When the operator communications program OPCOM reaches the ENDS$ insruction,
as previously mentioned it creates an output file named OPOUT that contains a
copy of the source program. OPCOM also moves the file OPOUT into the file
OPIN when it terminates the SDS program. This automatic loading occurs to
enable multiple runs of the same program without having to retype the prog:ram
from the console keyboard. Figure 27 shows an example of a multiple run where
the first run was input on the keyboard and the second run was input from the disc.

LL

AF, 20,5 b

:RU,OPCOM
e
NEWS

INPUT FROM DISC??
NO

e

ST1 AF 20 S$

@

ENDS$

START EXP?

YES

END OF EXP 1

*GO, OPCOM

Figure 27. Multinle Runs of Program
Using Input File OP.3

PR
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:RU, OPCOM
R
NEW$

INPUT FROM DISC??
YES

e

NEWS

Q

ST1 AF 20 S$

e

ENDS$

START EXP?

YES

END OF EXP. 1

*¢0, OPCOM
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The following procedure can be used to save the source program in OPQUT
for later use. After terminating the SDS issue the following FMGR command:

:ST,0POUT ,NAME

i Where

: is the FMGR promp! -haracter not typed by the user;

_ ST is the FMGR store command;

OPOUT contains the source file;

' and NAME is any unused file name selected; i.e. FILE, SAVE, JOB1, etc.

There are several methods to create a file that can be used in OPIN as 3
an input file to OPCOM. These methods are discussed in detail in Appendix E.

f‘ VII. THE SDS LOG

The SDS log program is a low priority program that collects data concerning
all events. Program LOGG writes the data on magnetic tape when one of its two i
buffers is filled and at the end of any SDS program. The time of the beginning '
and end of the experiment, the beginning and end of each state, and the -cur- |
rence of all responses is logged on the magnetic tape. This allows the user to ,
determine precisely what events took place during the experiment and to collect ?
l statistical data by using off-line programs after the experiment has been com-

pleted. The format of sach log event is shown in Table 0I. A sample SDS
program run including a copy of the log is described in Appendix G.

Table IIX

Format of Log for Each Event

L e — . g—— - 1~ -

End
Word Start of Exp. Start of State End of State  Resps. of State
1 1000 2000 3000 4000 5000
2 Exp. # Exp. # Exp. # Exp. # Exp. #
3 N/A State # State # State # N/A
4 N/A N/A N/A Bit # N/A
5 10s of ms 10s of ms 10s of ms 10sof ms 108 of ms
6 seconds seconds seconds seconds seconds
7 minutes minutes minutes minutes minutes
] 8 hours hours hours hours hours
9 day of day of day of day of day of
vear year year year year
| 4
39
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NOTE: Word two of each event, the experiment number, was included to facili~
tate future expansion of the SDS system to control multiple experiments. Words
five thru nine give precise time of day and day of year only if the proper time and date

were set up using RTE commands; otherwise, they are relative to the initial
values of words five thru nine.
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APPENDIX A

IN-CORE MULTITASKING USING RTE-II

SYSTEM GENERATION

The approech used to accomplish the desired multitasking capabilities
required that &« new system be generated that included eight dummy programs.
These programs wers named T1XXX through T8XXX. These names were
selected to identify them as tasks (T), to number them (1-8), and to meet the
raquirement of the event sense interface routine that the last three letters be
Xs. Since these programs are included only for the purpose of generating ID
segments and are never executsd, their contents can be any valid instructions.
It is important to kesp them as short as possible because they are ‘oreground
resident prngrams and therefore ars wasted core. The programs used in this
generation were all identical except for the NAM statement and included the
following code:

ASMB,R,L

NAM T1XXX,1.4
BGN1 HLT

END BGN1

Each of these programs required only one word of core and is non-executable
due to the HLT instruction. If the programs were scheduled before their ID
sagments were modified, as discussed later in this Appendix, a memory protect
violation wculd occur in the system which serves as a desirable warning.

1) Genurating these tasks into the system requires several entries in the
answer flle fi : the on-line generator, RTGN2. These entries are:

Program input phase

HEL, $T1XXX
REL, %T2XXX
REL , %T 3XXX
REL, %T4XXX
REL  %T5XXX
REL, $T8XXX
REL, $T7XXX
REL , 3T 8XXX
REL, ¥NTSK

2) The interrupt table included ent ies assigned to unused device select
codes for future modifications and uses, such as driver debugging and for
setting up pointers to the desired ID segments.

it ot oo




TP

b,

38,PRG, T1XXX
37,PRG, T2XXX
40,PRG, T3XXX
41 ,PRG,T4XXX
42,PRG, T5XXX
43,PRG, T8XXX
44,PRG, T7XXX
45,PRG, T8XXX

Upon completion of the system generation three goals have been achieved.
First, the dummy programs are in core and will issue a memory protect warn-
ing when used improperly. Secondly, an ID segment has besn generatad for
each of the dummy programs which will be used to load multiple programs into
core using the RTE-II loader. Each of these programs required one word of
foreground core, two words in the device reference table, one word in the
interrupt table, and 22 words for the ID segment. Third, a pointer to each of
the programs has bean set up in the interrupt table.

In order to describe the use of the multitasking technique, two programs

will be used. These programs named PROGA and PROGB contain the following
code.

FTN4,L
PROGRAM PROGA
DIMENSION NAM(3)
DATA NAM/2HPR,2HOG, 2HB /
WRITE (1,10)

10 FORMAT ("TEST PROGA")
CALL EXEC (9,NAM)
END
ENDS$

FTN4,L
PROGRAM PROGB
WRITE (1,10)

10 FORMAT ("TEST PROGB")
END
ENDS$

Assuming these programs had been compiled and relocatable programs
were available, any attempt to load and run them in-core in a single partition

using RTE-II's loader would fail. For example, if a procedure was used as
follows:

:LG,1

: MR, %PROGA
:MR, %PROGB
:RU,LOADR, 99,1
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The loader would accept both relocatable programs, load them into background,
show both of them on the load map, but allow only PROGA to be run. On the
other hand, if the two programs were loaded separately, the programs would
load and run but would not be contained in core simultaneously.

If program PROGB were modified and made a subroutine, as shown below,
both PROGA and PROGB would be in core simultaneously, but when PROGA
attempted to execute the CALL EXEC (9,NAM) an error would occur because
PROGB would have no ID segment. Getting both programs into core simul-
taneously is necessary; therefore, PROGB would need to be modified as
follows:

FTN4,L
SUBROUTINE PROGB
WRITE (1,10)

10 FORMAT ("TEST PROGB")
END
ENDS$

In order to have the capability of scheduling PROGB, an ID segment
generated for one of the dummy programs will now be modified to point to
PROGB. To accomplish this PROGA must be modified as follows:

FTN4,L
PROGRAM PROGA
DIMENSION NAM(3)
DATA NAM/2HT1, 2HXX, 2HX /
WRITE(1,10)
10 FORMAT ("TEST PROGA")
CALL NTSK1
CALL EXEC (9,NAM)
END
ENDS$

The call to subroutine NTSK1, discussed later in this Appendix, would
modify program T1XXX's ID segment to point to PROGB, PROGB can now be
scheduled using the CALL EXEC (9,NAM); however, it must now be referred
to as T1XXX. Using this technique as many as nine programs can be in a single
partition simultaneously. In this case, for example, PROGA and T1XXX
THROUGH T8XXX could be installed in a single partition, remnving the neces-
sity to swap programs to and from *he disk in order to muitiprogram. This
approach was desirable in the State Diagram System primarily because of the
cverhead in swapping programs in and out of core.

Theras were two options available when attempting to modify ID segments
using subroutine NTSK1. The first was to contzin the code required to modify
the ID segment and the code to establish the pointer to the program being
installed, PROGB in the above example, in a single subroutine. The second

i | i,




option was to contain the code required to modify the ID segment in one sub-
routine and to have as many as eight subroutines to generate pointers to programs
being installed. Sinca the latter method consumed less core, it was selected

for use in SDS.

The following subroutine was generated to establish pointers to those
programs being installed in core simultaneously.

ASMB,R,L
NAM NTSK1,8
EXT NTSK,PROGB, .ENTR
ENT NTSK1

NTSK1 NOP 4
JSB .ENTR [
NOP 4
JSB NTSK ;
DEF *+3
DEF ONE
DEF PROGB |
JMP NTSK1,I {’

ONE OCT 1
END ‘
END$

Subroutine NTSK1 gets the entry point address of the program being installed, n
PROGB in the sbove example, and passes it to subroutine NT3K for installation J
in the ID segment of T1XXX as designated by the first parameter labeled ONE.
As can be seen, a similar subroutine would be required to instal’ other pro-
grams. For example, by changing all NTSK1 to NTSK2 and replacing those
underlined words in the program with PROGC, TWO, PROGC, TWO, and 2,
raspectively, the subroutine would install PROGC in core using T2XXX's ID

segment .

The following subroutine was generated to modify the ID sagments of
T1XXX through T8XXX. It can be included in the system during system |
generation or {t can be loaded using RTE~1l's loader. ‘

ASMB,R,L
NAM NTSK,8
ENT NTSK |
EXT SLIBR,$LIBX, .ENTR,EXEC #

ARG BSS 2

NTSK NOP |
JSB.ENTR i
DEF ARG i
LDB ARG,I GET TASK NUMBER
ADB TABA SET UP INDEX
JSB $LIBR DROP FENCE
NOP
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ADONE

TABA

AREG
BREG
INTBA
37

LDA BREG,I
ADA INTBA

GET INT TABLE POSIT
SET UP INDEX

LD3, AREG, I GET ID SEG ADR

SSB,RSS
JMP ADONE
CMB,INB
STB AREG,I
ADB B7
LDA ARG+l
ADA =B3
STA BREG,I
JSB SLIBX
DEF NTSK
JMP NTSK,I
DEF *

OCT 38
oCT 37
OCT 40
OCT 41
OCT 42
OCT 43
OCT 44
OCT 45
EQU OB
EQU 1B
EQU 1854B
OCT 7

END

END$

NEGATIVE?

NO

YES MAKE IT POS.
AND PUT IN ™NT TABLE
ADJ TO WORD 8

GET TASK ADR

ENTRY POINT

INSTALL TASK

UP FENCE

RETURN

Subroutine NTSK receives the desired task number and task entry point from
subroutines NTSK1-NTSK8.
of the desired ID segment, making it point to the task being installed. For the
State Diagram System no attempt was made to change the name words in the ID
segment. If calling PROGB, T1XXX, after the task installation is undesirable
words 13, 14, and 15 of the ID segment raust be modified to contain PR, OG,

and BY, respectively.

This information is then used to modify word eight

This would not be a difficult task and subroutine NTSK

could easily be modified to attain this goal.
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0001
0002
: 0003
0004
0009
0006
0007
0008
; 0009
f 0010
- oot

) 0012
; 0013
; 0014

0019
' 9014
g 0017
' 0018
0019
0020
| 0021
i 0022
! 0023
L l 0624

0029
! 002H
: 0027
: 0029
0029
0039
0031
0032
0033
J 0034
} 0039
| 0034
0037
. 0038
: 0039
0040
0041
0042
0043
0044
0049
0045
0047
0048
0049
0030

"OPCOM T=00003 IS ON CRI9002 USING 00024 BLKS R=00600

FTN4

&
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PROGRAM UPCONM

COMMON J. IARAYC(?72),I¥YTCI0),ISN, IV, NBRL
COMMON NBR2,HBR3JI,NBRO!, IREL, ITERM, KV
COMMON LINECLI), IAFLGC(Y ), INDAYCLT)
DIMENSION NAMCI),.IPRM(TI).,.IANSC2), NAMLICI)
DIMENSION IB1C(1),1B2(36)

DIMENSION I87C10),188¢12>,189¢14),1810012),1811C14)

DIMENSION I8135C(18),NAN2C3),IRB(I)

EQUIVALENCE (IRB(C1),NBR1?} CIRBC2),NBR2),(CIRB(I).HBRD)

DATA NANM/2HTH, 2HXK, ZHX /
DATA NAN1/72HSD,2HS ,2H /
DATA HAM2/2HTG.,2HXX,2HX /
DATA [BL/2H @/
DATA IBP?/2HST, 2HAR, 2HT , ZHEX, 2HP?/
DATA [B8/2HBA, 2HD , 2HOP, ZHER, 2HRT, 2HOR/
DATA 1B9/2HOU, 2HTS, 2HID, 2HE ., 2HTR, 2ZHBL , 2HE /
DATA [B1O0/2HNO,2H 0,2HCT.2HAL,2H N,2HBR/
DATA IBLLI/72HBA,2HD ,2HBI,2HNA,2ZHRY 2N F.,2HNT/
DATA IB1S/2HIN,2HPW,2HT ,2HFR,2HOM.2H D.2HIS,2HK
INITIALIZE YRARIABLES
4 =0
IDISK=0O
[SH=0
IREL =0
[HEW=9
00 t I=1,5
[AFLG(I)=0
ENTRY POINT FOR NEW STARTE
[ANOR=0
[FLG=0
DO 3§ [=1,15
LINECL)=G
DO 3 I=1,90
IVYTCI)=0
NTERM=¢
KY IS VAR TRBLE PTR
Kymi
ENTRY POINT TO CONTINUE A STATE
ITERR=O
PRCHUPT OPERATOR TO I[KPUT NEXT LINE
CALL EXEC(2,1,1I81,1>
READ A LINE AND FOGSITION PROPERLY
IF DISK FLAG IS SET REARD FROM DISK
IFCIDIWK NE . 1)GO TG 11
[P=0
SKED RDWRT fFOR RERD
CaLL ENEC(9,KPM2,IP)
GET CLASS NUMBER THEN REARD A RECORD
CALL RMPARCIPFM)

1 2H?2?/
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0051
0032
%053
0054
6085
0036
0087
¢038
0039
0060
000l
0062
0063
0064
0065
9066
0067
0068
0069
0070
0071
6072
0073
0074
00?73
0076
0077
0078
0079
2080
0081
0082
0033
0084
0033
008¢e
0087
0088
0089
0099
0091
0092
0093
0094
0099
0096
0097
0098
0099
0100
olo0t
0102
0103
oto4
0108
0106
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CAaLL EXEC(21,IPRM(2);1B2.,36>

D0 3 I=t,3e
ICOND=IANDCIB2(I ), 1774008
IFCICOND EQ.22000B)[B2(1)>=220408
[FCLCOND . EQ . 220008)IBK=I+1
[FCICOND . EQ.22000B)G0 TO 87
[COND=[ANDC(IBR2(I)>.3778)
[FCICOND . EQ.4482IBK=[+1
IFCICOND .EQ .448)G0 TO 87

3 CONTINUE
GO T0 89
87 DO 88 I=IBK.3J6
88 [B2¢1)>=200498B
C WRITE RECORD ON CRT
89 CALL EXEC(2.,1.182.,36)
GO TO 13
C READ RECORD FROM KEYBOARD
1 CALL EXEC(1.,4018.(B2,-72)
C IF NEW FLAG IS CLEZAR RDWRT TASK IS NOT INSTALLED
13 IFCIHEW.NE . 12C0 TO 12
[Pi=]
[Pt
ICLRS=0

L SEND A RECORL TO RDUWRT
CALL EXEC(20,0,IB2.36,JDUM.IDUM,ICLAS)
T DO NOT WRITE HEWS RECORD
[FCIB2¢t) EQ. 2ZHNEXGD TO 12
L SKED RDWRT FOR WRITE
CALL EXEC(9,NANM2,IP.IPL,ICLAS)
T CONDX STATE RECORD AND PUT IN I[ARAY
12 Jlali
0U 9 I=1,36
IARAY(JLD)=LANDCIB2C([)>,1774008)
LARAY(JL)I=ISHFTCIARAY(J1),-8)
LARAYCJL+1)=TANDCIB2(I),3778)
2 JimJ1+42
J=0
C TERMINRTING CHAR IN LINE ?
00 1o I=1.,72
[FCIARAYC( [ ) EQ .448) J=y+1
[FCIARAYC( L)Y ER.44B) G0 TJ 15

10 CONTINUE
C NO TERMINATING CHAR IN LIME THEMN SET FLAG
NTEKM=1

CALL SKPSP
[FCITER® EQ.2)G0 7O 7
C NEW ?
15 {FCIARAY(J)> ER . 1168 GO TO
€ END ?
IFCIARAY(J) EQ . 1058B) 130 TO 8%
C STATE °?
17 IFCIARAYCJ) NE.123B) GO TO 20
L STATE LOGIC
CALL SKPSP
[F (ITeRM .ME. G GO TOD 102¢
C IF STATE FLAG IS SET THIS HUST BE SUBSTATE OR STIMULUS

~
<
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0107
0108
0109
otio
o111t

ot12
0113
0114
0113
0116
o117
o118
01179

0120

0121

0122

0123
0124

0123

0126

0127
0128

0129
0130
0131

0132
0133
0134
01353
0136
0137
0138
0139
0140
0141

0142
0143
0144
0143
0l4e
01¢7
0148
0149
01350
0131
0132
0133
0134
0133
0136
0137
01358
0159
0160
0161
0162
0163

a mmus e

IFCIFLG.EQ.

IF (IARAY(J ). NE. 1248B) GO TO 431

CALL SKTNB
[IFCITERM. NE
[AHOR=0

IFCHTERM . EQ
CALL MNBRTY
IFCITERE NE
[SH=NBR2

1)G0 TO 451

.0) GO TO 102¢

1D IFLG=1

.0)G0 TO 1029

C STATE NUMBER VITHIN LIMITS ?
IFCISN.GT.30) GO TO 802

GO0 TO 30
20 ILFCNTERM . NE

C IF ?

30 IFCIARAY ()

C AFTER ?
IFCIARAYCJ)

C FOLLOWING 7
IFCIARAY(J)

C AHND/OR ?
[FCIANOR . NE
Jay-2

GO T0(103,203.,303,193),LINECL)

.1) GO TQ 8o2

EQ.111B)O)GD TO 100

.EQ.101B)G0 T9 200

.E@.1068) GO TOQ 300

.1) GO TO 400

C GO TO THEN LOGIC SINCE NONE OF ABOVE WARS TRUE

C NEW LOGIC

70 CALL SKPSP
[FCITERNM . NE
[FCIARAYC(J)
CALL SKPSP
IFCITERM . NE
IFCLARRYC(J)
[PRMC1)=]

NEW OK CaLL SDS

e Nyl

IFCINEW.EQ.
CALL EXEC(?
[v=1

C SET NEW FLAG
INEW=1
IP1=0
[P=]
ICLAS=D

L0060 TO 10290

CHE . 1038) 50 TQ 800

.0)JGO TO 1020

NE.127?8B) G0 TO 8090

TO CLEAN HOUSE AND
00 NOT PERFORM NEWS TWICE

1)G0 TO0 »
SNAML,IPRACL) D

INSTALL TRSKS

CALL EXEC(C20,0,1B2,356,JDUM,IDUM,ICLAS)
C SKED RDWRT FOR NEWS$ WRITE

CALL EXECC(9.NAM2.,IP,IPL, ICLAS)

CALL EXEC(3,11018.1)
CALL EXEC(2,1,1B13,13)

CALL EXEC(1

.4018,[ANS.2)

C SET DISK FLAG IF READ FROM DISK

IFCIANS . EQ.
GO TO o

€ END LOGIC

83 CALL SKPSP

2HYE)IDISK=1

IFCITERM . NE.0)GD T2 1020

[FCIARAYC(J) . NE.1168) GO TO R0O

CALL SKPSP

[FCITERM NE.O)GO TO 1020

B-4
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0164
0165
0166
0167
0168
0169
0170
0171
0172
01?73
0174
| 0175
0176
2127
5 0178
; 0179
i 01890
% 0181
: 0182
: 0183
i 0184
! 0185
; 0186
: 0187
! 0188

0189

0190

0191
: 0192
! 0193
0194
? 0195

0196
0197
01938
0199
2200
¢ 0201
i 0202
| 0203
0204
0205
0206
0207
0208
0209
02190
211
0212
0213
0214
. 0219
0216
0217
0218
0219
0220

IFCIARAYC(J) NE.104B) GO TO 8090
C END OK CALL SDS WITH NECESSARY PARMS
CALL EXEC(2.,1.,1B7,10)
CALL EXEC(1.,401B,IRANS,2)
C START EXPERIMENT ?
[IFCIANS . EQ. 2HHND)IGO TO 92
C SET START FLAG
ISTRT=}
IPRM(1 )=}
IPRN(2)=t
IPRM(3)=0
IPRM(4 )=}
IPRM(S )=0
CALL EXECC10, NAMYL, IPRMC1), IPRMC2), IPRMCI),. IPRMCA),IPRM(T )
92 CALL EXEC(7)
CALL EXECC(3.,11018,1)
[P=3
CALL EXEC(9.NAN2,IP)
[IFCIANS NE. ZHNO)CALL EXEC(6, NAN1l)
CALL EXEC(®)
GO TO 9999
L %A gsh i snsa Ak dd AR A A s pu Rk A wk ek annnnnmnenunssnn JF LOGIC
C IF LOGIE
100 CALL SKPSP
IFCITERM . NE . 0)GO TO 1029
IFCIARAY(J) NE.10eB8)> GO TO 799
[FCIANOR .NE.O) GCQ T 103

C TYPE={
LINE(L )=t
GO TO 105
163 [VT(KY =1
KY=K¥+3

109 CALL SKP1
TFCITERM _NE .0)GO TO (020
€ GET COUNT
CALL NBRTY
IFCITERM . NE .0)GO TO 1029
IFCIANOR _NE.0) GO TD 103
C SET UP COUNT
LINEC4)=NBR1
LINECT )=NBR2
LINECG)=NBR3
GO TO 110
108 CALL SYARA
C RELATIONAL FUNCTION ?
119 JFLG=J
[FCIARAY(J ) HE . 1228) GO TO 175
CALL SxPs?P
IFCITERM _NE.0)GO0 TO 1020
C NO - MULTIPLE RESPAONSE ?
IFCJFLG-CJ-1) NE.O)GD TO 112
IFCIARAY(J) EQR.102B )LINECL )=~}
IFCIARAY(J) EQR . 1028> CALL SKPSP
C NO - GE7 RESPONSE NUMBER
112 CALL NBRTY
[FCIANOR NE.O0) GO TO 113
C SET UP OPERAND

B-5
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0221
0222
0223
0224
0229
0224
0227
0228
0229
0230
0231
0232
0233
0234
0239
0236
0237
0239
0239
0240
0241
0242
0243
0244
0245
0246
0247
0243
0249
0250
0281
0252
0253
0254
0255
0256
0237
0258
0239
0260
0261
0262
0263
0264
0265
0266
0267
0268
0269
0270
0271
0272
0273
0274
0275
027%
0277
0278

[ NS U PR IRINER Y VST R [V PR R

LINE(?)=NBR1
LIHE(8)=NBR2
LINE(9)=NBR3

GO TO 113
113 TALL SVAaRa

Iy=IV+9
115 KK=1

GO TO 10190
C OR ?

all IFCIARAYC(J) . NE.1178)> GO 7O 135
€ OR LOGIC
CALL SKPSP
IFCITERM . NE.O)GO TO 1020
IFCIARAY(J).NE.1228B) 130 TO 800
[FCIANOR NE.O) GO TO 120
C SET UP OR TYPE ANMD PTR
LINE(2)=2
118 LINEC3I =1y
IANQR=1
130 IVTCKY+1)30
CALL SKPSP
IFCITERM NE . OGO TO 19290
C0 TO 30
120 KV=KY-8
IYT(KY =2
129 KV=KY+1
[YTCKY =V
KVaKY+?
GO TO 130
C ANHD ?
135 IFCIARAYCJ) HE . 1018) 50 TO 4090
C AMD LOGIC
CALL SKPSP
IFCITERM . NE.OJGO TO 1020
IFCIARAY(J) . NE.1168) GO TO 800
CALL SKPi
IFCITERM . NE.O)GO TO 1020
J=J-~-1
IFCIANGR . NE . C¢) GO TO 140
C SET UP AND TYPE AND PTR
LINE(2)=t
G0 To 118
140 KVmKY~-8
[YTCKY )=
GO TO 125
C MULTIPLE RESPONSE LOGIC
145 CALL SKPSP
IFCITERM NE .O)GO TO 1020
Jad-1
IRB(1)=0
IREB(2)=0
IRB(3)=0
[=0
IFCIANOR NE . Q) GO TO 147
C SET UP TYPE
LINECi )=~}
GO TO 1S¢
147 KVeKVY-6
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0279
0290
0281
0282
0237
0284
02853
0286
0287
0288
0289
02990
0291
0292
0293
0294
0293
0296
0297
0298
0299
0300
0301
0302
0303
0304
0303
0306
0307
0308
0309
031¢
0311
0312
0313
0314
0313
0316
0317
0318
0319
0329
0321
0322
0323
0324
03293
0326
0327
0328
0329
0330
0331
0332
0333
0334
0333

[YT(KY)m=1
KVaKV+é
130 [=]e+]
191 CALL SKpPsSP
IFCITERM .NE . 0)GO TO 1029
DO 1353 K=t,8
IFCIARAYCJ) EQ.C47+K)>) GO TO 1535
153 CONTINUE
GO TO teo
133 CALL NBRO
IRBC[)=NBRO1
160 IFCIARAYCJ) . HNE . 348) GO TN 164
IFCI.GE.3) GO TO 806
GO TO 1950
164 [FCI.LT.3) GO TO 806
dag=1
163 [FCIAKOR .NE . 0)G0 TO 67
C SET UP OPERARND
LINE(?)=IRB(1)
LINE(8)=[RB(2)
LINE(9)=[RB(I)
GO TO 170
166 [FCIANOR NE . 0)GO TO 147
LINEC4)=NBR 1
LINECT)=NBR2
LINECe )=NBR3

GO TO 170
167 CALL SYARA

[Va]V+9
170 CALL SKPsSP

KK=2

G0 TQ t1oto
¢ EQUAL ?

1795 [FCTARAYC(J ) . EQ.1058)G0 TJ 180
L NOT EQURL ?
[FCIARAYC(J) EQ . 1168 GO TO 1834
L LESS THAN ? LESS THAN 0OR EQUAL ?
[FCIARAY(J) . EQ . 114B) GO TO 187
L GREATER THAN ? GREATER THAN 0OR EQUAL 7
IFCIARAY(J) . NE.107B) GO TO 80O
177 CALL SKPSP
[FCITERN . NE.0)GO TO 1020
C GREATER THaAN ?
IFCIARAY(J)> EQ.124B)> GO TO 179
L GREATER THAN OR EQUAL ?
[FCTARAY(J) NE . 1038)G0 TO 800
[REL=S8
GO TO 190
179 [REL =¢
GO TO 190
L EQUAL LOGIC
130 CALL SKPSP
[FCITERM NE 0G0 TGO 1020
IFCIARAYC(J) NE . 121B)> CO TO 8¢O
[REL =4
GO YO 190
C NOT EQUAL LOGIC
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9336
0337
0338
0339
0340
0341
0342
0343
0344
0345
0346
0347
0748
03549
9330
0331
0332
0333
0354
0333
0338
0337

0338
0339

0369
0361
0362
0363
0364
0363
0366
03e?
0368
0369
0370
0371
0372
0373
0374
0373
0376
0377
0379
0379
03890
0381
0382
03083
0384
0383
0386
0387
0389
0389
0390
0391
0392

A s At

184 CALL SKPSP
IF/ ITERM NE.O0)GO TO 1020
IFCTARAY(J) NE . 1058 GO TO 800
LREL =Y
GO TO 199
187 CALL BKPSP
IFCITERM . NE . 0G0 TO 1020
C LESS THAN 7
IFCIARAYC(J) EQ.1248) GO TO 189
C LESS THAN OR EQUAL ?
IFCIARAYC(J) NE.10398) GO TO 8090
LREL?
GO T0 199
1989 IREL =S
GO0 TO 190
L SET UP RELATIONAL TYPE
190 IFC(IANOR.NE 0G0 TO 121
LINECL )=IREL
GO TO 192
121 [YT(KV=-6)=]REL
192 CALL SKPSP
IFCITERN NE.0)GO TO 1020
CAaLl NBRTY
L SET UP OPERAND
[FCTANOR _NE . 0)G0Q TQ 193
LINEC? )= NBR1
LIME(8 )= NBR2
LINEC(9)aNBRT

GN TQ 194
193 CALL SVARA

[ymIV+9
194 KK»4

GO TO o010

C oRasmaneuh sndaudthadnsrnynensnhsnnarnnenumnnsnun AFTER
C AFTER LOGIC
200 CALL SKPSP
IFCITERM HE . 0)GO TO 1020
IFCTARAYC(J) . HE.1088) GO TO 799
[FCIANDOR . NE . 0) GO T0O 2013
C SET UP AFTER TYPE
LINECL)=2
GO TO 209
203 IVT(KY)=2
KVmKY+3
209 CALL SKP1
IFCITERM HE . 0)GO TO 1020
CALL NBRTY
IF(NBR1 NE. 1) GO TO lé6
IFCITERM NE . 0)GO TO 19020
C TICKS ?
IFCIARAY(J) NE.1248) GO TO 213
NBRZ2=-NBR2Z2
GO TO 166
C SECONDS 7
213 IFCIARAYC Y)Y EQ.1238B)> GO TO 166
C MINUTES ?
IFCIARAYCJ)> NE . 1138) GO TO 220

B-8
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0393 NBR2=NBR2e60

0394 GO TO 166

0393 C HOURS ?

0396 220 IFCIARAY(J) . NE . 1108B) GO TQ 800
5 0397 NGR2=NBR2+3600
' 03948 GO TO 1lee

0399 C A0 MBsranaeeneeniepeurdnsinensnseansnnounkannean FOLLOMING

0400 C FOLLOWING LOGIC
0401 300 CALL SKPSP

0402 IFCITERM.NE.0)GO TO 1020
0403 IFCIARAYC(J) .NE.1178) GO TQ 790
0404 IFCIANOR NE.O) GO TO 303
| 0403 C SET UP FOLLOWING TYPE
p 0406 LINECL)=3
! 0407 GO TO 305
. 0408 303 IVTC(KY)u3
: 0409 KVaKye3
0410 309 CALL £KP1
‘ o4t IFCITERM NE.0)GD TO 1020
k 0412 CALL NBRTY
0413 IFCITERM . NE.O)GO TO 1020
; 0414 IFCIANOR . NE.O) GO Td 303
! 0419 13 SET UP COUNT
0416 LINEC4)=NBR1
‘ 0417 LINECS)=NBR2
0418 LINEC(6)=NBR]
o419 GU TO 832
; 0420 308 CALL SVARA
‘ ' 0421 3 FOLLOWING STATE »
0422 632 [FCLARAY(J) NE.123B) G0 TO 809
0423 CALL SKP1
0424 {FCITERM NE.0)GO TO 1020
0429 CALL NHRTY
0426 1 YES GO SET UP OPERAND
0427 Jud=1
04248 GO TO 165

0429 L THEHW ? SUBSTATE °?
0430 C MR AN ISR AR AN AR R AR AR A AN R A ke THEN

0431 400 [FCTARAYCJ ) NE . 1248) GO TO 43
0432 ¢ THENW LOGIC

T T TR T R T | T——

0433 CALL SKFSP
y 0431 IFCITERM NE . 0)GO0 TO 1029

0433 [FCTARAYC(J) NE.1108) GO TO BOO

0434 CALL SKP1

0437 [FCITERM NE 0)GG TO {020

0438 CALL MHBRTY

0439 C SET UP MEXT STATE

0440 LINEC10)=NBR1L

0441 LINECI1)=HBR2 |
{ 0442 LINEC12)=NBR3J

0443 KK=3

0444 GO TO 1010

0443 C SUBSTATE ? STIMULUS ?

044 430 [FCTARAY(J ) NE . 1238B) G0 TQ %090
0447 CALL SKPsSP

0443 IFCITERR NE 0)GO TO 1020 -
0449 431 IFCTARAYC(J) EQ . 1248) GO TO 300

B-9
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0430
0451
0432
0433
0434
G439
0436
0437
0438
0439
0460
0461
0462
0463
0464
0463
04686
0467
0463
0469
0479
04?71
0472
0473
0474
0479
0476
0477
0478
9479
0480
o481
0482
0483
0484
0403
04306
0487
0488
0487
0490
0491
0492
0493
0494
0493
0496
0497
0498
0499
0300
0301
0302
03503
0304
0303
0306
03507

IFCIARAYC(J) EG.1028B) GO TO So00
C SUBSTATE LOGIC
432 IFCTARAY(J) . EQ.12%58) GO TU 458
C CAN BE WRITTEN AS SUBSTATE 0R 3S S0 ck [T
IFCTARAYC(J) . NE.123B)G0 TO 800
433 CaLL 8KP1
IFCITERM . NE.0)GO TOQ 1020
CALL NBRTY
C SET UP SUBSTATL NUMBER
IFCNBR2.GT.30)G0 Ta 802
LINEC13)=NBR2
KKm4
GO TO 1010
C STIMULUS LOGIC
309 CALL SKPsSP
CALL NBRTY
Jad~1
303 [PRM(1)=3
[PRM(2)=IRB(1)
[PRM(I)=IRB(2)
[PRH(4)=IRB(I)
[PRM(S)=ISN
CALL EKEC(9;NHH;IPRH<1);IPRH32)¢IPRH(3)4IPRH(¢),IPRH(S))

CALL SKPsP
KKa3
GO TO 1019

L INITLIALIZE YARIABLE LOGIC
200 IFCTARAYC(J) NE . 126B) GO TOo 9%0
LINEC(14)mi
LINECL1S)=]Y
901 CALL SKP1
IFCITERM NE . 0) GO TOQ 1020
CALL MNBRTY
IFCITERM . HE . 0> GO TN 1020
KW=mKY+3
CAaLL SVARA
NENES
CALL SKP3F
IFCITERM HE . 0) G0 TO 1029
[IFCTARAYC(J) NE .7358) GO TQ 800
CAaLL SKPSP
IFCITERM . NE . v) GO TU 1020
[FCTARAYC(J) EQ . SIB)IIVT(KY-8)==1]
IFCIARAY(J) EQ . 5958 J=J+1
IFCTARAYC(J)  EQ . 338)Jwynt
CALL NBRTY
CALL SVARA
[FCHBRL . EQ . 1)G0 TO 902
[FCIVYTCKY=-9) EQG. -1)IVI(KY-3)m=-HBR1
GO T0 9089
902 IFCIVT(KY-9) EQ. -1 )IVTrKV~-2)a-NBR2
203 [VT(KY~-9)a9
[¥=[¥+9
KK=gp
GO TO 1010
903 IFCITARAYC(J) EQ S4B) GO TO 910
[FCIARAY(J) EQ S3B)Jmd+t
[FCIAaRAY(J-~1) EQ S3B8) GO TO 904
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0oSo0g IFCIARAYC(J) . NE.558) GO TO 400 p

0509 Jugei
0510 [YT(KY=9)a-1
i 0811 904 CALL NBRTY
f 0812 CALL SVYARA i
| 0313 IFCNBRY.EQ.1) GO TO 90s
0514 IFCIYTC(KY-12) E@.-1) IVTC(KY-3)=-HBRL
031S GO TO 90§

0316 06 [FCIVT(KY=-12) E@ . ~1)IVT(KY~-2)=-NBR2
0317 908 [VT(KY-12)212

0518 Iynly+3
| 0519 KK=?
E 0920 GO TO 1010
. 0521 907 IFCIARAYC(J).NE.S4B) GO TO 400
| 0%22 IVT(KY=-11)=1
' 0%23 [YTC(KY=10)aly
i 0524 909  Jaj-1
0525 G0 TO 901
0926 910  LVUTCKY-8)=1
| 0527 [VT(KY=7)mlV |
. 0528 30 TO 909

0529 C INITIALIZE ARRAY LOGIC
033¢ 950 IFCTARAYC(J) . HE . 104850 T0 9860

0583 C OQUTPUT TQ CRT ?

0534 Je0 IFCIARAYC(J) NE.103BOGD TO 963
058 C TYPE 2 IS CRT OQUTPUT

0536 [TYPE=R

08%7 ¢ SET UP VAR TABLE FNR INPUT/OUTPUT
0539 963 CALL SKP1

0531 CaLL SKP1
0832 IFCITERM NE . 0)GO TQ 1020 |
0533 00 9351 I=1,5 ‘
0534 IFCIAFLGC I) EQ.0)G0 T 952
0935 951  CONTINUE
0536 GO TO 802
0837 932  IAFLG(ID=IARAYC4)
| 0538 CALL SKPSP ‘
E 0339 IFCITERM NE . 0)GO TOQ 1020 !
0540 I IARAY(J) NE.S4B)ITERN=1 !
; 0541 CALL SKPSP ;
0542 IFCITERM.NE.0)GO TO 1020 :
0543 CALL NBRTY !
E 01544 HWDS=NBR2
; 0543 Tal#3 ,
' 0546 IFCI.EQ. 3)INDATYCI)=27 !
' 0347 [FCT . NE.3YINDAYC(I)aINDRY(I=5)+1 |
. 0348 IHNDAYC I-1)=HWDS §
t 0549 [NDAYC [-2 = INDAYCID+INDAY(T-1)=1 |
0350 [FCINDAY( [-2).GT . 226)G0 TO 802 :
0551 KK=7? !
0552 G0 T 1010 |
|

0589 [FCITERM NE.0)GO TO 1020 :
0560 [VT(KY =6 %
0561 LYTCKY+1)=ITYPE -
0362 IVYT(KY+2)=0 i
0563 LINEC14)=ITYPE 1
056 4 LINEC1S)=IV :

03563 9J62 CALL MHBRTY

B-11




Y

T e e e
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0366
0367
03568
0369
0370
0571
0872
0573
0574
0373
0376
0377
0378
03?9
0380
0381
03582
0393
0394
¢339
0586
0387
0388
0589
03599
0391
0392
0393
0594
03993
0396
0397
0598
0399
0500
0601
0602
0603
0604
060
0606
0607
0608
0609
0610
0611
0612
0613
o614
0613
0616
0617
0618
0619
0620
062t
0622
0623

961

i I —— e e

KVmKYye+3

caLL SVYARA

[valV+é

KK=8

GO TO 1019

[FCIARAYC(J) NE.73IB)G0 TO 400
cAaLL SKXPSP
IFCITERM NE 0)GO TO 1020
[¥T(KV)Img
IVT(KVY+1)=[TYPE
[¥T(KY+2)m0

[YTC(KY~-4)=lV

G0 T0 962

C INPUT FROM READER 7

%3

TFCIARRY(J ) . NE.122BOG0 TNO 967
[TYPE=3
GO TO 963

C OUTPUY TO PUNCH QR PRINTER 7

267

IFCLARAYCJ) HE.1208)G0 TO 800

C QUTPUT TQ PUNCH ?

Jad+1l

IFCTARAYCJ) NE . 1298250 T 969
[TYPE=4

GO TO 963

C QUTPUT TO PRINTER ?

%269

7990

IFCIARAY(J) NE . 12481360 T0O 800
[TYPE~Y

GO0 TO 963

[FCIANOR.EQ . 0)G0 TO 8OO

Jug-2

G0 710 (103,203,303,103),LINECY)

C IHCORRECT OPERATAOR

800

CALL EXEC(2,1,188,12>
GO TO s

C 0UTSIDE TABLE

go2

CALL EXEC(2.,1,189.,14)
0 TO ®

C NO OLTAL MHUMBER

334

CALL EXEC<2.1.1810,12)
GO 70 4

C INCORRECT BINARY FORMAT

RO6

¢ CALL DOOPS TN CHANGE A SINGLE STATE

1000
C YAR

10095

CALL EXECC(2.,1.,1811,14)
G0 70 »

IFCISH.EQ.0) GO TO &

TABLE FLAG CK'D HERE ALSO EX 20 AND DOOPS [F NEEDED FOR IVAR

[FCKV . EQ.1)G0 T 1003
ICLAS=O

[PRMCL )=S0
[PRU(2)IxKY-1
[PRM(I)nIV~-IPRN(2)

CALL EXEC(20,0,[VT, IPRMC2),JOUNM,IDUM,TCLAS)
CALL EXECC(9,MAM, IPRMC1), [PRMC2), [PRNCI),TLCLRS)

IFLG=0
ICLAS=0
TPRMC 1 )=
IPRM(2)=ISH
[PRM(3)=3Y%

e v i b B s Ve s




0624
0623
0626
0627
0629
0629
0630
0631
0632
0633
0634

IPRH(4)=TY
CALL EXECC(20,0,LINE,3S,JOUN, IDUN, ICLAS)

CALL EXECC(9,NAM, IPRMC1), IPRMC2),IPRACI ), IPRM(4), ICLAS)

G0 TO &
1010 IFCITERM.EQ.1)G0 TO 1000 {

-

IFCITERM EQ.2)G0 T 7
GO TO (611,611,450,611,400,903,907,961,611)>,KK

-

1020 IFCITERM .EQ.2)G0 TO ¥
GO 70 80¢

9999 END
ENDS
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«3KPL T=00004 [S ON CROO0OZ USING 00002 BLKS R=0013 ]

; 0001 FTH4,L
0002 SUBROUTIME SKP1
' 5003 C ROUTINE SKIPS CHARS UNTIL SPACE OCCURS THEN FINDS KEXI

0604 C CHAR AFTER THE SPRCE AND RETURNS WITH CORRECT PTR IN LOC J

; 0909 CONMON J, IARARYC72), IVTC90), ISN, IV, NBRL

| 0066 COMMON NBR2,NBRI.NBRO1, IREL, ITERM, KV

i 0007 COMMON LINECLS), [AFLG(S) INDAYC13)

! 4003 10 SEYER!

i 9099 [FC(J.GT.72) GO TO 3¢ |
0010 [FCLARAY(J) .EQ.408) GO TO 2¢ ]
ooti IFCLARAY(J) . EQ . 448) GO T 40

1 0ot2 G0 TO 10

: 0013 20 JdaJ-1

‘ 00l 4 CALL SKPSP

1 0019 RETURN

a 0016 30 ITERN=2
00L7 RETURN i
0018 40 [TERN=1
0019 RETURN
0020 END
0021 ENDS {

1 e et e A e 7 i
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"SKTNB Tu00004 IS ON CRO0002 USING 90002 BLKS Rw=0013

f 0001 FTH4,L
i 0002 SUBROUTINE SKTNB8
; 0003 € ROUVINE SEIPS ALL CHARS UNTIL MUMBER IS REACHED THEN RETURNS
0004 C WITH COPRECT PTR IN LOC J
! 0009 COMMUM ., IARAY(72), IVTC90),I5N, IV, NBRL
1 0006 COMMOMN NBR2,NBR3JI,HBRUGL, IREL, ITERM, KV
, 0007 COMMOH LIMECLS), IAFLG(S), INDAY( 1)
r 0008 10 CALL SKPSP
" 0009 IFCITER® . ER.L) RETURN
i 0010 IFCITERM . EQ.2) RETURN
: 0011t DO 1S K=1,12
0012 IFCIARAYCJ) ER.C47+K)) GO TO 20
; 0013 15 CONTINUE
E 0014 GO0 TO 10
| 0015 20 RETURN
’ 0016 ENOD
0017 ENDS

T T g e e e~ e = e o L
PRI




"SKPSP T=00004 [S ON CRO00O2 USING 00002 BLKS R=0012

0601 FTH4, L,

0002 SUBROUTINE SKPSP

0003 C ROUTINE SKIPS SPACES AND UPDATES PTR IN LOC J. IF 72 CHARS
0004 C ARE COUNTED THE FLAG ITERM IS SET TD 2. IF A TERMINATING
0603 C CHAR IS REACHED THE FLAG ITERM IS SET TJ 1.

|
g 0006 COMMON J, IARAY(72),1VTC90),18H, IV, NBRL
| 0007 COMMON NBR2,NBR3,HBRO!, IREL., ITERM, K
f 0008 COMMOH LINEC1S), IAFLG(S), INDAY(1S)
0009 10 Jmd 4y
0010 [FCJ.GT. 72 GO TO 30 |
_ 0011 IFCIARAYC(J).ERQ.448) G) TO 49 ;
g 0012 IFCIARAY(J) . EQ . 40B) GO TO to |
g 0013 RETURN |
r 0014 3o ITERM=2 x
| 0019 RETURN i
| 0016 40 ITERNSY
E 0017 RETURN j
: 0ots END L
6019 ENDS <
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"NBRTY T200004 [S ON CROOVGO2 USING 00006 BLKS R=20033

0001t
0902
00023
0004
¢v03
0006
0007
o008
0009
001¢
0011
oc¢tL2
0013
0014
0013
0016
0017
0018
0019
0920
0021
0022
0023
09024
0023
0026
0027
0028
0029
0030
0031
0032
0033
0034
0033
0636
0037
0038
0039
00490
0041
0042
0043
0044
0045
0044
0047
0043
0649
0039
0031
0082
0033

FTU44, L

SUBPOUTINE NBRTY

C ROUTINE SETS UP PROPER NUMBER TYPE,D1,02 IN WDS NBR:,NBRZ2,NBR3

COMMCN J., IARAY(?72)>,1IVT(90),15H, IV, NBRI

COnMON NBR2 NBRI.NBROL, IREL, ITERM, KV

COMMON LINECLIS), IAFLGC(Y ), INDAYCL1S)

10 PO 13 K=1,10
IFCIARAY(J) EQ .(357B+K)) GO TO %¢

19 COHTINUE

€ ACY)Y ?

IFCIARAY(J+1) ER.J0B) GO THO 60
[FCLAPAY(J+1) EQ.328> GO TO 79

C YARIABLE LOGIL

50

31

52

54

NBR1 =2

NBRI=0

NER2=IARAY(J)~-1008B

CaLL SKPSP

RETURHN

DO TS I[=1.9
[FCIARAYC(J) EQ . TAFLGCIY)GE TO 30
CONTINUE

[TERMa1

RETURN

[a[#*3

NBR1=3

NBR2s=INDAYC(.)
HBRI=INDAY(I-1)

CALL SKP!

RETURN

NBR1=1t

NBR3 =0

NBR2=1ARAY(J)-60B

CALL SKPSP

[FCITERM EQ.1) RETURN
[FCITERM EQ.2) RETURN

00 32 K=1.,10
[FCIARAYCJ) EQ . C47+K)>) GO TO 354
CONTINUE

RETURN

HBR23NBR2#10+( IAPRY(J)~608)
GO 7O 51!

C ACVY) AND ACC) LOGIC

60

90

22

62

00 90 [=1.3

IFCIARAYCJ) EQ.TRFLGCIDDIGO0 TO 92
CONTINUE

[TERN=1

RETURHN

[2l#*3

HBR2=INDAYCI)

J=J+2

DO 62 K=1,10
IFCTARAY(J) EQ . C47+K)} GO TO &4
COHTIHUE
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4 0054
00SS
0036
0087
0058
0099
0060
0061
0062
0063
0064
0069
: 3066
» 0067
; 0068
' 0069
00790
0071
0072
0073
0674
i 0()75
’ 0e76

64

63

he

A9

b b Fon AR A e e

NBR 1 =4

HBR3I=IARAY(J)-1008

CALL SKPSP

IFCITERM . EQ.1)> REVURN
IFCITERM . EQ.2) RETURN
IFCIARAY(J) NE . S1B)ITERM=]
CaLL SKPSP

RETURN

HBR1=3

NBR3I=[ARAY(J)-608

CALL SKPSP

[FCITERM . EQ.1)> RETURN
IFCITERM . EQ.2) RETURN

DO o6 K=1,19¢
[FCLARAYC ) EQ.C47+K2>) GO TO &9
CONTINUE
IFCIARAY(J) . NE .S51B) ITERM=1
CaLL SKPSFP

RETURN

NBR3IaNBRI*10+( IARAY(J)I-808B)
GO TO 63

END

ENDS
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“NBRO

0001
0002
0003
0004
0003
0006
0007
0008
0009
0010
oot
| 0012
‘ 0013
! 0014

0015
, 0016
: o017
0013

ST TR v ey Lt -

oo s e,

T=00003 IS ON CRO0002 USING 00024 BLKS R=0000

FTH4, L
SUBROUTINE MBRO

C CONVERTS AN ASCII NUNBER TO AN OCTAL VALUE
COMMON J., IARRY(72),IVTC(90)>,ISN,IV¥,HBRL
COMMON MBR2,NBRJI.NBROL!, IREL, ITERM, KY
COMMOM LINECLS), IARFLGCS ), INDAYC1S)
NBRO1=0

10 DO 13 K=1.8
[FCIARAY(J) EQ.C47+K)) GO TO 20

13 CONTINUE
RETURN

20 MBRU1=NBROL1*8+(TARAYL JI)=-608)
CALL SKPSP
I[F (ITERM EQ.1) RETURN
[F (ITERM ER.2)> RETURN
GO TO 19
END
ENDS
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“SYARA T=00004 [S ON CR00002 USING 00002 BLKS R=o0e¢11

0001 FTN4,L
0002 SUBROUTINE SYRRA
0003 £ ROUTINE SETS UP 3 ¥DS IN VAR TABLE ¢(IVY¥T) EQUAL TH VALUES

0004 C IM HBR1.NBR2, AND HBRI. |

0008 CONMON J, [ARAY(72), IVYTC90),ISN, IV, NBRL
0006 COMMON NBR2,MBR3I,NBRO1, [REL, ITERM, KY
co07 COMMON LINEC1S), IAFLG(S), INDAY(15)
0008 TVTCKY )=NBR L
‘ 0009 KV=KY+1 L
8 0010 IVTCKY )=NBR2
; 0011 KymKY+1
f 0012 IVT(KY)=NBR3
0013 KY=KV¥+1
0014 RETURN
0015 END
%016 END$
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0001
0002
0003
0004
0005
0009
0007
0008
0009
0010
0011
0012
0013
0014
00153
0015
0017
0013
00t 9
0020
0021
0022
0023
0024
0029
0025
0027
0028
0029
0030
0031
0032
0033
0034
0035
0035
0037
0033
0039
0040
0041
0042
0043
0044
0045
0046
0047
0043
0049
0050
0051
00852
0033
0054

T S S S DU RIS s etk nn s e o ke

T=200003 IS ON CRO0002 USING 00004 BLKS R=0000

FTNG., L
PROGRAM SDS
COMMON ISTABC1S5,30),ISTFL(4,30),MRESPC(I.30)
COMMON IPCNTC4)>,ISCBC?7,20),IND,IVYARC2,226"
COMMON IRESPC12),IAFLGCI ), INDAY(LS), I¥T(200),ILOG(10)
COMMON TREQC3IO), ITREQC2,30), ITTOPCS)Y,ITOP.INXT,TR
COMMON INDXR, IPRM(3),IST.,Jd
COMMON ISYST,IBUF(180)
DIMENSION NAM(C3),HAMI(I),IPRANCS)
DATA NAM/2HT2., 2HXX, 2HX /
DATA NAML1/2HT L, cHXX,2HX /
CALL RHMPRRCIPRAM)
IFCIPRAMC L) LT . 100050 TO 3
IPRANC1)=[PRANCLI~100
GO TO Se
Do { I=t1.15
00 { J=1.30
1 ISTRBCI . J =0
00 2 I=1i.4
DO 2 J=1, 30
ISTFLCI, 4 =0
D0 § [=21,3
00 § J=1,30
5 MRESPCI,J)=0

DO {5 I=t{,7

DO 1S J=t,20
13 [aCB8CL =0

PO 20 I=yt,2

00 20 J=1,22¢
20 IYRRC(1.J =0

DD 2% I=1.12
29 IRESPC{)=d

DO 3¢9 I=1.,13
30 [HDAYC [)=0

D0 35 I=1,200
35 IYT(CIX»=n

D0 40 I=1,5
40 TAFLGC I Y=

ITOP =Y

[NXT=l

TR=d .0

INDXR=0

Ji=i

DO 45 I=1.,11390
45 [BUF(I =0

DO 99 I=1.30
30 TREQCI[)>=0 .9

po 8% I=1.2

DO S5 Jd=1.30
55 ITREQC L, d =0

CALL NTSK!

CALL NTSK2

CALL NTSK3

CALL NTSK+4

(XY

[ O}
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0059S
0036
0087
0¢%3
99039
0069
0961
0062
00673
0064
0065
0066
0067
0063
00693

et b s 4t A b o, sl i o

CALL NTSKS
CALL NTSK»
CALL HTSK?
CALL EXEL(&,0,1)
56 CALL RMPARCIPRAMN)
CALL MPHRNM
DO 39 I=1,12
CALL EVSNS(1,I~1,0,NANLl,IERR)
IFCIERR.EQ.1)GO0 TO 959
39 CONTINUE
CALL EXECCI.NAM, IPRAMCL),IPRAMC2), IPRAMCI ), IPRANC4), IPRANCS))
CAlLL ERECCT)
CALL MPHRH
END
EHD S
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“EXPR T=00003 IS ON CR0O0002 USING 00024 BLKS R=0000 1
0001 FTHN4
0002 SUBRUUTINE EXPR
0003 COMMON I5TABC1%,30). ISTFL(4,30), MRESPC(3.30)
0004 CONMON IPCNTC4),ISCBC7,20).IND,[VARC2,226)
0005 COMMOM IRESPC12),IAFLG(S), INDAY(1S), I¥T(200),ILOGC10)
V906 COMMON TREQC30), ITREQC2,30), ITTOPC(S), [TOP,INXT,TR
0007 COMMOM INODXR, IPRNMC(S),IST,JJ
0003 COMMON ISVYST,IBUF(180)
0009 DINENSION ISTINCI), IPRAMCS), IVFLG(S), HANC3) |
0010 DATR [P/2/
oott DATA NAM/2HT3, 2HXX, 2HX / ]
0012 C GET PARMS i

' 0013 CALL RMPRR( IPRAM) P!
0014 DO 10 I=1,5 ;
0015 10 IPRMCID)=IPRANCI)
0016 C IPRMCI) = 1 START EVENT LOGIC b
0017 o 2 RESPONSE EVENT LOGIC |
0018 ¢ 3 TIME EVENT LOGIC i
0019 |
0020 ¢ P
0021 o ILOGCL) = ID NUMBER :
0022 ¢ (2) = EXP HUMBER L
0023 ¢ (3) = STATE NUMBER .
0024 ¢ (4) = RESP BIT MNUMBER =
0025 ¢ (5) THRU (1o) = TIME AND YEAR L
0920 4 Lo
0027 GO TO (100,200,300).IPRMcL) !
0028 C START EVENT LOGIC
0029 100  [STSu={ 3
0039 ILOGC2)=IPRHC2) ’
0031 CALL EXEC(11,ILOGCS), ILOGC10))
0032 ILOGC1)=1000d |
0033 T LOG START OF EXPERIMENT x
0034 ILOG(3)=0 §
0035 ILOG(4)a0n i
0035 tp=2 !
0037 CALL LOGDA !
0033 ISSFL=0 i
0039 ILAST=9 I
0040 ISUPER=0 *
0041 NS=IPRMC 4) !
0042 103  IFLG=0 :
0043 1STaNs :
0044 IFCISTABC14,IST) GT.0JCALL INITL i
0043 IFCISSFL.GT.0)G0 TO 110 i

, 0046 CALL INSCB(IND)

; 0047 {10  ISUPER=ILAST j

s 0048 IFCISUPER.LE 0G0 TO 11t |

. 0049 IFCISCB(4,I3UPER) NE.IND)ISCBC(4, ISUPER)=IND }

f 0050 111 ILAST=IND ;

‘ 0031 IFCISTABC 13, ISTY EQ 0)G0 TO 120
0052 CALL INSCBCINDSS)

VI ——

B-23

o Ll i aMama o ke b L+ M e e L i PRy PN [TV T O I AP P W Lm‘m«m__j




e —— -
————

0033
0034
0033
0036
0038?
00358
0059
0080
0061
0062
0063
0064
0063
0066
0067
00623
0089
00?0
U
0072
0073
0074
0075
00706
0077
nov3
0?9
0380
j081
ovg2
0083
00g 4
0089
0086
0087
0098
0089
0099
0091
0092
0093
0094
0099
0094
0097
0093
0099
0109
0101
0102
0103
010+
01909
01056
0107
o100
0109

SR R o TR L Lzt ew e

C SET UP COUNT OPERAND AND NEXT STRATE
120 CALL EYYARUISTABC10,IST)Y.NS,0)
[SCBC1,.IND)=NS
LOGARQ="
CALL EYVARCISTABC4, IST., ICT,0)
CALL EYYARCISTABC(?,IST)Y, 0P, 0)
; RELATIONAL TRANSARCTION ?
IFCISTABC L, IST)Y. GT.3)0G0 T0 197
C IF, [F RB, OR AFTER TRANSACTION ?
[FCISTRABC L, IST)Y NE.3)G0 TO 1285
C FOLLOWING TRANSACTION - SET UP FOL TABLE FRON OPERAND
ISTFLCY,10P)=IND
GO TO 143
C IF OR AFTER TRANSACTION ?
128 [FCISTABC L, ISTHY QGE . 0XG0 TO 139
C IF RB TRANSRCTION - SET UP RESP AND MRESP TABLES
MRESPC I, IST )= [ND
MRESPCL, [STH=[QP
HRESP(2,1IST)=[QP
J=i
00 120 [at,12
[TESa[ANDCLIOP ., J)
IFCITES GT . O)IRESPC I ))a-[3T
121 JaISHFTCJ 1)
30 TN 145
L AFTER TRANSACTION ?
130 IFCISTABC L, ISTHY. NE . 150 TN 140
C IF TRAHSACTINN - SET UP RESP TABLE
[RESPCIUP »=IND
ISCBC?,IND)=IOP
G0 T 1495
140 IFCISTABC L, IST)Y NE . 2050 TD So0o
U AFTEPR TRAMSACTION - SET UP COUNTER MAKE TIME REQUEST
CHLL SCHEDCICT,IND, [HDXR)
[SCB (. [HD)aINDXR
GO TO 150
149 1SC8C(n . [HD)=ICT
150 I15CBC(2,IND)=IST
ISCB(3,IND)=[SUYPER
[SCBC(4,INDIRINDSS
C LOGQICAL FUHCTIONS ?
IFCIFLG EQ.1)G0 T0 1§52
IFCISTABC2, IST)Y EQR . 0G0 TN te9
IFLG=1
152 TFCISTAB( 2, IST). NE . 0G0 TO 160
C LOGICAL FUNCTION - SET UP AND/OR PTR AS + OR -AMND
ILAS=ILAST
[FCISTABC2, ISVYST) EQ. 1) )ILAS=-ILAST
[FLG=0
ISCBC(T ., IND)»=[LAS
IST=ISCBv 2. ILAST)
GO0 TO 165
L GET INDEX FOR AND/OR SCB
169 CARLL INSCBCINDXD
[NDAQ=INDY
IFCISTABC( 2, ISTY €@ {1)INDAO=-INDX
ISCBCS.IND)Y=INDRD

P
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0110 IND= INDX ;
0111 . MOVE MINOR STATE FROW VARIARBLE TRBLE :
0112 1TEMP=30

? 0113 161  IFCISTABCL,ITENP) EQ. 0G0 TO 164
0114 ITENP=ITENP -1
9115 50 TO 161

| 0llr o4 DO 162 1=1,19
0117 162 1STABC I, ITENP)=ISTABCIL, IST)

0118 IPTRISTABCI, ITENP)
0119 00 163 [=1,9

0120 163  ISTABCI, ITEMP)=IVTCIPTR-1+1)
0121 I[SYST=15T

0122 [ST=ITEMP

| 0123 LOGRO=1

i 0124 C LOG START OF STATE

; 012% 16%  [LOG(1)>=20008

. 0126 CALL EXECC11,ILOG(S), [LOG(10))

K 0127 ILOG(3)=1IST
; 0128 ILOGC4)=0
5 0129 CALL LOGDA
‘ 9130 IFCLOGAD .EQ. 15D TO 120
; 0132 ¢ STIMuLUS ?
' 0133 [=2
. 0134 CALL EVYARCISTFLCL,IST)Y, IWD,0)
E 0135 TFCIWD EQ.0)GD TO 170
; 0135 CALL ONOFF(K, IWD, [
: 0137 T STATE HAVE A SUBSTATE 2
! 0133 {79 [FCISTABC13,IST) . EQ.0HGN TN {85
‘ 0139 IND=INDSS
0140 INDSS=0
0141 [SSFLat
0142 NS=ISTRBC13.1ST)
0143 G0 TO 105

0144 189 [SSFL=0
0143 C START OF EXPERIMENT FLAG SET 7

e — -
e

0146 IFCISTSY EQ.1)G0 TO (95
9147 GO T 400
0148 195 [STSW=0
; 0149 GO0 TO 400
[ 0150 € RELATIOHAL TRANSACTINM - SET YP COUNT.OPERAND.,AMD PTR SCB
7181 197 CALL EYYARCISTAB(4,I5T), INDXL, -1
0152 CALL EVVYARCISTAB(?, IST), INDX2,-1
0153 ISCB(6,IND)=INDX1
0154 ISCB(?,IND)=INDX2
: 0195 IVARC2, INDX1)=1HD
| 0156 IVAR(2.INDX2)=IND
, o187 JF=0
0193 IVFLG(1)=10
( 0159 DO 198 I[F=2,5
E 0160 IFCIVFLGCIF) ER.0)JF=1
0161 IFCIVFLGCIF)Y EQ.ODIVYFLGCIF)=IND
; 0162 IFCJF . EQ. 1260 TO 199
E 0163 199 COHTINUE
0164 199 GO TO 1%0
01635 C RESPONSE EVENT LOGIC

0les 200 ILOGC4 )=TPRN(CZ)
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0167
0168
0169
0170
0171
0172
0173
0174
0175
0176
0177
0178
0179
0180
0181
0182
0183
0184
01893
0186
0187
0188
0189
0139
0191
0192
0193
0194
0195
0196
0197
01939
0199
0200
0201
0202
0203
0204
02093
0204
0207
0208
0209
0210
6211
0212
0213
0214
0219
0216
0217
0218
0219
0220
0221
0222
0223
0224

A e e

IFCIRESPCILOG(4>). LT 6:G0 TO 210
IND=IRESPCILOGC(4))
ILOGCL )=40008

C LOG RESPONSE EVENT
ILOGCI»)=ISCBC(2. IND)

CALL LJGDA

C INCORRECT RESPONSE 7
IFCISCOC?,IND) NE.ILOGC4))G0 TO So09

C DPECREMENT COUNT -~ COUNT COMPLETE ?

209 I1SCBCe.IMD)=ISCBC(G, IND)Y-1
IF{ISCBC6.,IND) NE 0)CO TO So00
IFLLAG=1

C SET UP TO EXIT
G0 TO 219

210 JHDX =~ IRESPCILOG(4))
IBITP=MRESPC(L, INDX)
IBCK=sIANDCILOGC4), IBIT?)
IFCIBCK . EQ.0XG0 TN 212
KRESPCL, INDX)=[EQRCIBITP.,ILOGC4 )

212 [LOGCL )=240008
ILOG(3)=1SCBC2,IND)

ChALL LOGLDA
L LOG WULTIPLE RESPONSE EVENT
IND=HRESPC(3, INDX)
[FCHMRESP( L, INDX) . HE . 0DXGD TO 509
RESET MULTIPLE RESPONSE
MRESPC 1, INDX)=MRESP(2,INDX)
50 TO 205

s ENSIT LOGIC

2193 IFCISCBCT, IHD)Y GE. 00D T 231
I53SFGL=1
I3=I5CBCI. . IHD)

[4=[3CBC4,INOD)

[S=~1SCBCS3, IND)

IFCI3 EQ.0o.G0 TO 244
IFCISCBC4,13) EQ THDIISCB(4,13)=I[]5

240 IFCI4 . EQ. 0G0 TO 247
IFCISCB(3,14).EQ. . IHD)ISCBC3,14)=13

247 IFCISCB(S,IS) NE.-IND)GO TN 248
[SCBCS,13)=0
G0 TO 249

248 IPTR=[S

241 IF¢C-I5CACS, IPTRY LT IPTROGO TO 242
IPTR=~[SCB(S,[PTR)

GO TO 241

242 [FC -1SCBCS, IPTRY EQ.IND)>ISCB(T,IPTRI[SCBCT, IND)

249 [FCIS8TABC L, ISCBC2, IND)Y) EQ. 350 TN 232
GO0 TO 220

231 [SSFG=0
HS=0

232 ISYSS=[SCBC 4, IND)

220 GO TO ¢221,222,223,216.216,224).1FLAG

C EXIT RESPONSE

221 IFCIRESPCILOGC4)). LT 0G0 TO 208
IRESPCILOGC 4) =0
G0 TO 224

208 I5a-IRESPCILOGC(4 )

DO 209 I=x1,3

(9]
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0225
0226
0227
0228
0229
0230
0231
02212
0233
0234
0233
0238
0237
02338
0239
0240
0241
0242
0243
0244
0243
0246
0247
0243
0249
0250
0291

0282
0233
0294
0253
0230
0237
0253
0299
0260
0261

0262
0263
0264
0269
0266
0267
0268
0d69
0270
0271

0272

0273

0274

027s

0276

0277

0273

0279

209 MRESP(I, IS)=0
[IRESP(ILOG(4))=0
GO TO 224

C EXIT FOLLOWING

222 [ST=ISCBC2,IND)
ISTFL(4,ISYST)=0
GO TO 224

L EXIT AFTER

223 ITREQC 2, ISCBCG,IND))a~|
[SCBCo.[ND)=20
GO TO 224

216 IFCIFLAG.EQ@.35)G0 TO 224
IYARCISCB(w,.IND),2)=0

224 [SVST=ISCB(2, IND)

[SYARQ=ISCB(Y, [ND)

[FCISSFG HE 0)G0 TO 2295

NS=ISCBC1,IHD)

[S4=s[STFL(4,[SYST)

IFCIS4 EQ.0)XG0 TO 230

[SCBCh,IS4)3[SCB(H, [F4:~1

IFCISTHCe.I8%) NE 020 T 230

[MDO=[S 43

[FLG =8

[FLAG=2

G TO 2193

230 [SSFG=l
K=n
[=2
CALL EVVYARCISTFL(L1,ISYST ), IWD,0
IFCIWD.EQ.0)GO TO 239
CALL OMOFFCK, IWD,I)

233 IFCIFLG.EQR.7>G0 TO 236
TLAST=ISCB(3, IND)
IFCIFLG . EQR.5)IFLG=T

236 ISCB(2,.IMD)=0O
ISCBC(I,IND)=0
[SCBC(7,IND)=O
[FCLSYST . GE . 23)I9TABC L, I[SVST)=0
CALL EXECC11l, ILOGCS), ILOGC10))
[LOGC1)=30008B,

> LOG END 0OF STATE
[LOG(I )= SVST
[LOGC4)=0
CALL LOGDA

C AND/GR STATE TO CLEAR ?

IFCISYAD . LE . OG0 TO 240
[AOFG=1
IND=[SVAQ
GO TO 255
SUBSTATE TO CLEAR 7
30 [FCISYSS ER.0)GD TO 249

[ )
[ &)
A

[y

r o

[IFCISCB(2,1ISYSS) EQ.0 AND. IFLG.EQ. 3)GH

IND=ISVYSS
GO0 TOQ 23553
£ HEXT STATE TO INSTALL ?
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0280 249 [FCHS NE . 0)GO TO 109

0281 IFCISCBCI.IND) NE. 0)IFLGAZ
0282 [S$=15CBC3, IND)

0283 IFCISCBC2,188) NE. 0)>GD TD 400
0284 T END OF EXPERIMENT ?

02895 CALL EXECC11, TLOGCS ), ILOGC10))
0284 CALL EXEC(12 , NANW.4,1,-100
0287 WRITECL,2950)IL0GL2)

6288 50 FORMATC"END OF EXP.*.I6./)
0289 ILOGC1)=E0008

0290 U LOG EMD OF EXPERIMENT

0291 [LOG(3)=0

0292 [LOGC4)m0

02913 CALL LOGDA

6294 G0 TD 300

0293 C SUBSTATE CLEAR LOGIC
0296 299 [STalSCBC2, [ND)

0297 [FCIST HE 02GO TO 232
0299 IFCTAOFG EQ.1)G0 TO 2951
0299 G0 TO 249

0300 2951 [AOFG=0

0301 GO TO 240

0302 C RELATIONAL TRANSACTION ?
9303 232 [FCISTABCL, IST). LE . 3)50 TA 240

0304 [FCISCBC?,IHD ) LT 0G0 TN 299
0308 [YARCISCB(T ,INDY,2)20

0306 25% [FLAGa4

0307 GU T3 220

0308 260 [FCISTABCL, IST)HY. LT . 030 TO 263
0309 B0 T (201,262,229),15TABCL,IST)H

0310 1 RESPONSE EVENT

031t 261 CALL EYVARCISTAB(?, IST), ILAGC4),0)

0312 [FLAG=1

0313 50 TO 220

0314 C AFTER EVENT

03135 262 IFLAG=3

031s GO0 TO 220

031? L MULTIPLE RESPONSE !
0318 263 [BP=1STABCIST, 8> i

0319 IMASK=1

0320 DO 264 I=1,12 '
60321 ICK=IANDC IBP, IMASK) ,
0322 IFCICK.EQ.1)IMR=IRESP(I) '
0323 IFCICK.EQ.1)IRESPC [)=0 |
0324 264 [BPaISHFTCIBP, -1 :
0329 MRESPC IMR, I )=0

0326 [FLAG=6

0327 GO TO 220

0328 C TIME EVENT LOGIC
6329 300 CALL EXECC(11,ILOGCT), [LOGC10))

0330 [HO=[PRMC2)
0331 [FLAG=J
0332 Gd TO 218

6333 C RELATIONAL EVENT LOGIC
0334 400 [FCIVFLGC1) NE.103GD TO 500
0335 401 IFCIVFLGCIPY EQ.0HXGOD TD 402
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033¢é [PaiP+1
i 0337 INDX=IVFLG(IP-1)
| 0338 IST=ISCBC2, INDX)
0339 [TYPE=ISTAB(L,IST -3
0340 405 IFCISCBCT,INDX). LT . 0)G0 TO 425
; 0341 [VB=[VARC 1, ISCB( T, INDX) )
' 0342 GO TO 407
; 0343 402 IFCIP.GE . S)G0 TO 403
| 0344 IP=IP+1
: 0345 GO TO 401
; 0346 403 IP=2
0347 G0 TO 500

i 0348 4090 [VB=-1SCBC7, INDX)
: 0349 407 TYA=IYAR(C 1L, ISCB(6, INDK))

0350 GO TOC410.41%,420,425,430,43%), ITYPE
0351 410 IFCIVA.EQ.IVB)IGO TO 450
0352 GO TO 47S
0393 415 IFCIVA.LT . IVB)GD TO 450
‘ 0354 GN TO 475
i 0353 420 IFCIVA.GT.IVB)G0 TO 450
, 035% GO TO 47S%
9387 429 IFCIVA.LE.IVB)IGD TO 450
0398 GO TO 47
2399 430 IFCIVA.GE . IYB)50 TO 450
3360 GO TO 475
0361 339 IFCIVA.NE IVB)IGD TO 450
P 0362 GO TO 475
} 0363 4% [FCISCBCG, INDX Y. GT .9 IVARC2, TSCB(&, iNDX))m0
; 0364 [FCISCBC?, IHDX) GT . ODIVARC2,ISCBC 7, INDH »»a0
i 0369 IND=INDX
] 0366 [FLAG=6
i 0367 G0 TO 219
} 0369 479 IFCIP.LT . 6)G0 T0 400
; 0369 [FCIP GE. 6 IP=22
; 0370 500 CALL EXECC6,0,2)
; 0321 RETURN
! 0372 END
" 0373 EHD $
I
|
}
}
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"ONOFF T=00903 IS ON CRO0002 US[hG 00002 BLKS R=0000

L]
000t FTN3.,L f
0002 SUBROUTINE OMOFF(K,IND.d) ‘
0003 COMMON ISTABC 15,30, ISTFL( 4,30 MRESP(3,30, i
0004 COMMON IPCNTC4),ISCU(7,20),IND, IVARC2Z,226) :
4 0005 COMMON IRESPC12), IAFLG(S), INDAY(19),IVTC200),ILOGCL1O)
: 0006 COMMON TREQM(30),1TREQR(2,30), ITTOP(S),ITOP, IHXT, TR
E 0007 COMMON INDXR, IPRMCY ), iS7,J4 i
b 0008 COMMON ISVYST, I[BUF(C180 g
’ 0009 D HENSIOM TWDC1) ;
A 0010 [NUA =]
; oott ICHAN=4 |
‘ 0012 TFCJ.CE. 2)ICAAN=2 |
0013 LFCK E@.9)G0 10 100
0014 CALL DOLCIHUM, ICHAN.IWD, IWD, IERR) ]
0013 30 TO 200 {
00t 100 ICGMP=IEDRC 1777776, IWD)
| 0017 CALL DOLC TNUM, ICHAN.ICOMP, I4D,IERR) ‘
: 0018 200  RETURN i
i 0019 END i
| 0020 END 4 I
; s
‘ |
- i
| |
] |
, 5
t ;
[ {
j ;
i !
|
3
) :
|
¥
F
’ !
? {
|
{
}
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*INSCB T=200003 [S OH CROV002 USING 00001 BLKS R=00¢o

0001
9002
9303
0004
00095
0006
0007
vooge
0009
0010
o011
oute
0012
0014
nots
D014

FTHN4, L

100
200

SUBROLUTINE INSCBCIRTH)

COMNON ISTRBC1Y5,30),ISTFL(4,203,MRESPC(3,30)
COMMON IPCNT(4),ISCB(7,20),IND,IVQRC2,2486?

COoMMON IRESPC1Z),IAFLECT), INDAYCLIT), I¥TC200),ILOGC1I0O)
COMMON TREQ(30), ITRERCZ,30), ITTOPCS),ITOF, INXT.,.TR
COMMOM INDXR,IPRM(S),I5T,JuJ

COMMON ISVST, IBUF(18D)

DO 100 [=1,20

IFCISCBC2,I). EQ.OXIRTN=I

[FCISCBC2, 1) . E@ 0X530 TO 200

CCHTINUE

[sCB(2,1)=1

PETURN

EHD

ENDS
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‘rOOPS T=00003 IS ON CRO00Q2 USIHG 00024 BLKS R20000

0001 FTN4,L

i 0002 SUBROUTINE DOOPS
f 0003 COMMON ISTAB(15,30),ISTFL(4,30),MRESP(3,30)
f 0004 COMMON IPCNT(4),ISCBC7,20),IND, IVAR(2,226)
i 0005 COMMON IRESPC12),IAFLG(S), INDAY( 1), I¥VT(200),1LOG(10)
! 0006 COMMON TREG(30), ITREQ(2,30), ITTOP(S), [TOP, [NXT.TR
: 0007 COMMOM IHDXR, IPRMCS), IST,JJ
0008 COMMON ISVST, IBUF(180)
0009 DIMENSION IREC(I0), IPRAMCS)
0010 CALL RHPARC IPRAM)
6ot IFCIPRAMC L) ER.3)GD TQ 5o
0012 IFCIPRAMC 1) EQ.503C0 TO 60
0913 CALL EXEC(21, IPRAM(S), [REL,3IS)
0014 D0 30 I=1,15 s
6ots  3e ISTRBCI, IPRAMC 2))=IRECCI)
0016 D0 31 I=1&,20 ,
0017 3t TAFLGC I-15)=IRECCI) !
0018 DO 32 I=21,3%
0019 32 INDAY( I-203=IRECCI)
0020 GO0 TO 890
E 0021 50 DO S5 I=1,3 !
; 0022 5§ ISTFLCL, IPRAKCS) D= IPRAMC [+1) !
' 0023 GJ TY 80
: 0024 50 CALL EXEC(21, IPRAMC4), IREC,IPRAM(C2)) |
i 0029 DO PO I=1,IPRAMC2) !
' 0026 70 LVTCIPRAMC3D4CI-1))2IRECCT ) ]
0027 80 CALL ERECC(H) 1
0028 RETURN !
0029 END |
] 0030 END S

Pt P
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"EYYAR T=200003 IS ON CRO0002 USING 00003 BLKS R=09000

0001 FTH4,L

0002 SUBROUTINE EVVARCIADR, IRTN,IFLG)
0003 COMMON ISTAB(1S.,30),ISTFLC4,30), MRESPC3,30)
0004 CGHMON IPCHTC4), ISCBC7,20),IND, IVARC2,226)
% 0009 COMHON IRESPC12),LAFLGCS), INDAYC(13), I¥YTCR06),1LOG(10)
; 0006 LOMMON TREQ(30), ITREQ(2.,30), ITTOPCS),ITOF, INXT,TR
0007 CONMOM INDXR, IPRMCS),IST,JJ
0co8 COMMON ISVST, IBUFC180)
Ly 0009 DIMENSION IADRC3)
: 0010 IFCIADRC 1) E£Q.0)IRTNaO
0011 IFCTADRC1).EQ.0)GO TO S00
0012 IFCIFLG LT 0)G0 TO 90
0013 GO TO (1.,2,3,4), IADRC1)
0014 © GET COMSTANT VALUE FROM WORD 2
0015 ¢ IRTHN=LADR(2)
2016 GO TO 500
: 0017 £ USING PTR IN WORD 2 GET VARLUE FROM VARIABLE TRBLE
; 0018 2 IRTHaIVARCL, IADRC2))
i 0619 GO TO S0
; 0020 C USING PTRS IN WORDS 2 AND 3 GET VALUE FROM VARIABLE TABLE
0021 3 INDX=[ADR(2)=-1+IADRCI)
‘ 0022 IRTN=IVARCL, INDX )
o 0023 GO TQ S00
- 0024 4 INDX=IVARCIADRC3I D)+ IAVORC2)~1
0029 IRTNaIVYARCL, INDX)
[ 0026 G0 TO 500
0027 90 GO TN €100,100,300,400), IADRC 1)
0028 100  IRTNa[ADR(2)
0029 GO TO 500
0030 300  IRTH=IADR(2)+IADR(3I)-1
; 0031 GO TO So0o0
; 0032 400 INDX3IYARCL, [ADRCZ))
0033 IRTNalADR(2)+ INDX-~1
0034 %S00  RETURN
0035 END
0034 END$

B-33




E “INITL T=00003 IS ON CR00002 USING 00003 BLKS R=0000
j 0001 FTN4,L
| 0002 SUBROUTINE INITL
! 0003 COMMON ISTABC1Y,30),ISTFL(4,30), MRESP(3.30)
| 0004 COMMON IPCNTC4),ISCBC7,20),IND, IVAR(2,226)
| 0005 COMMON IRESPC12),[AFLGCS), INDAY(1S), IVT(200),IL0GC10)
! 0006 COMMON TREQ(30),ITREG(2,30), ITTOP(S),ITOP, INXT,TR
; 0007 COMMON INDXR, IPRMCS ., IST,JJ
i 0008 COMMON ISVST,IBUF(180)
: ' 0009 DIMENSION LPARMCS), NANCI)
" 0010 DATA NAM/2HT?. 2HXX, 2HA ¢
' 0ot 1sUM=0 ‘
0012 IFCISTABC14,IST) NE.13G0 TO 60
0013 INDX=ISTABC1S, IST) ]
0c14 40 CALL EVYARCIYTCINOK+3), [EQ, -1
0015 ILGTH=IVTC(INDX) |
00146 CALL EVVARCIVTCINDA+6), IRTH, 0) i
0017 ISUN=ISUM+IRTH i
| 0014 IFCTLGTH NE.12)G0 T8 S0 j
j 0019 CALL EVYARCIVTCIHDKX+9), [RTH, 0) {
; 0020 ISUMSISUM+IRTN !
: 0021 50 TVARCL, TES )=l SUN |
0022 IFCIVTCINDX+2) EQ.0)GD TN 500 i
0023 INDX=TVTC IHDX+2) |
0024 ISUN=O |
| 0025 GO TO 40 }
, 0026 40 IFCISTABC14,IST).LT.2)G0 TO 500 :
| 0027 IFCISTAB(14,18T).GT.5)60 T §oo !
; ] 0028 IPARMC1)=ISTABC14, IST)-1 i
| 0029 IPARMC2)>=ISTABCLYS, IST) i
! 0030 [PARMC3)=0
0031 IFCIVTCISTABC LS, ISTY+3) EQ.S)IPARM(I )=
f 0032 CALL EXECC24,MAM. IPARMCL), IPARMCZ ), IPARMC3))
0033 S00  RETURH
; 0034 END :
! 0035 ENDS ;
z

- |
|
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*RESP

:
]
ﬁ 0001
| 0002
g 0003
; 0004
| 0009
F 0006
: 0007
0008
i 0009
0010
0011
? 0012
| 0013
0014
0015
0016
0017
0018
0019

L A L DR T SPUPIIY {7119 TN RO IR SO E Lt RS NP RIPRVIN

T=200003 IS ON CR00002 USING 00002 BLKS R=0000

FTN4., L
SUBROUTINE RESP
COMMON ISTABC13,30),ISTFL(4,30),MRESP(3,30)
COMMON IPCHNT(4),ISCB(7,20),IND,IVRR(2,226)
COMMON IRESPC12),IAFLG(T ), INDAY(15),I¥T(200),ILOGCLQ)
COMMON TREGC3O0), ITREQAC2,30), ITTOPCS),ITOP, INXT,TR
COMMON INDOXR, IPRM(I),IST.JJ4
COMMON ISYST, IBUFC1i80)
DIMENSION NAMCI), IPRAMCS)
DATA NAM/2HT2, 2HXX, 2HX
CALL RMPARCIPRAN)
CALL ENECC11,ILOGCS ), ILOGC1I0))
[PRAMC2)=[PRAMCI )+
[IPRANMC1)Y=22
CALL EXEC(24, NAR,IPRAMCT), IPRANC2))
CAaLl EXEC(n)
RETURH
END
ENDS

B-35

e ¥

i
i
1
p
2
gl
i
i




“LOGG T=00003 IS ON CRO0002 USING 00002 BLKS R=0000

0001 FTN4.,L

: 0002 SUBROUTINE LOGG
i 0603 COMMON ISTAB(15.30),ISTFL(4,30),MRESP(3.,30)
4 0004 COMNON IPCNT(4),ISCBC(?7,20),1IND, IVARC2,226)
0508 COMMON IRESPC12),IAFLGCS ), INDRY(1S5), IVT(C200),ILOG(10)
0006 COMMON TREQ(30), ITREQ(2,30), ITTOP(S), ITOP,INXT, TR
: 0007 COMMON INDXR, IPRM(S), IST,JJ
i 0008 COMMON ISVST.,IBUF(180)
: : 0009 DIMENSION IPRAMCS)
: 0010 CALL RMPARCIPRAN) J
1 0011 ¢ IPRAM(1) = STARTING ADDRESS .
h 0012 © IPRAM(2) = LENGTH
; 0013 © IPRAM(I) = 5 IF END OF EXPERIMENT
g 0014 CALL EXEC(2.10B, IBUFCIPRAM(L)), IPRANC2))
‘ 00159 IFCIPRAMC3I) . NE.S)GO TO 10
0016 € WRITE END OF FILE AND REWIHD TAPE
% 0017 Call EXEC(3.,1108)
‘ 0018 CALL EXEC(3.4108)
' 0019 10 CALL EXEC(6.,0,2) i
' 0020 RETURN 3
! 0021 END

0022 ENDS f
H
]

Rl falnane
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“LOGOA T=00003 [S UN CROO0002 USING 00006 BLKS R=0000

0001 FTN4. L

0002 SUGROUTIHE LOGDR

0002 COMMGN ISTAB(1S5,30),ISTFL(4,30).MRESP(T.30)
0004 CONMON I[PCHT(4),ISCBC7,20),IND,IYAR(Z,2206)
0003 COMMOMN IRESPC12),IAFLG(Y ), INDAYC19), I¥T(200),ILOG(10)
0004 COMMON TREQ(30)>, ITREQ(2,30),ITTOP(S),ITOP,INXT.TR
¢oo? COMMON INDKNR,TPRM(3),IST.JJ

0003 COMMON ISYST.,IBUF(1890)

0009 DIMENSION NAMC(3)

eoto DATA NAM/2HTSI, 2HXX, 2HX /¢

ocll ICKaILOGC1)/10008

0012 K=l

0013 DO S [=4J.,Ju+8

0014 IBUF(I)»=ILOGCK)

0013y 3§ K=K+1

0015 Jd=JJd+9

0017 [FCJJ.EQR.1810G0 TO 1¢

0018 [FCJJ . EQ.21)G0 TO 29

0019 GO TQ 30

0020 10 [PRMCI)=9 1

0021 [PRM(2)=220

0022 [PRMC3 )= CK

0023 [FCICK . EQ.5)G0 TQ 49

0024 Jd=1

0023 GO TO 43

00256 20 [PRHCL )=

027 IPRMC2)=90

0028 [PRMC3I )= CK

0029 IFCICK.EQ.3°G0 T4y 31

0039 GO TO 49

0031 30 IFCICK.NE.J5)G0 TO 30

003z [FCJJd . GT.21)G0 TO 40

0033 31t [PRNCL D=1

0034 [PRHC2)=4J~1

0033 [PRM(I)=5

0034 GO TO 49

0037 490 [IPRMC1)=91

0038 IPRM(2)=4J-91

0039 IPRM(I)=5

0040 43 CALL EXEC(24, HAWM, IPRMCL),IPRMCZ). IPRNMCI))
0041 50 RETURN

0042 END

0043 ENDS
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4
"ROWRT T=00004 [5 OH CROGOO2 USING 00012 BLKS R=0084
0001 FTHNe4.,L
0002 SUBROUTINE RDWRT
0003 COMMON ISTABC(1S5,30).ISTFL(4,30),MRESPC3,30)
0004 COMMON IPCNT(4),ISCB(7,20 . IND, [VARC2,228)
000 COMMON IRESPC12),LAFLG(S), INDAY(1%),IVTc200),ILO0GC10)
0006 COMMON TREQ(30), ITREQC2.30),ITTOPCS),ITOP, INXT, TR
0007 COMMON INDXR, TPKM({S), IST,JJ
0009 COMMON ISVST, IBUF(180)
0009 DIMENSION NAM1(3), IDCBL(144), LINEACIS)
0010 DIMENSION IDCB(144),NaM(3),LINEC36), IPRAKCS)
001t DATA MAM/2HOP, 2HIN, 2H ¢
§ 0012 DATA NAMLI/2HOP,2HOU.2H4T /., I0P/0/, LOPH/O/
= 0013 CALL RMPARCIPRAN)
L , 0014 IFCIPRANCL) EQ.1)G0 TO 30
§ 0015 5 IFCIOP.EQ.1)G0 TO (¢
A 0016 [OP=1
\ 0017 CALL OPENCIDCB,IERR,NAM)
; 0018 {0 ICLAS=0
: 0019 CALL RERDF(IDCB, IERR,LINE, 36)
‘ 0020 IFCLINEC1)Y. EQ. 2HEN)10P=0
; 0021 [FCLINEC1) EQ.2HEN)CALL CLOSECIDCB,IERR)
E 6022 CALL EXEC(20,0,LINE.36, JOUM, IDUM, ICLAS)
0023 IPRAMC 2)=ICLAS
0024 CALL PRTNCIPRANM)
! 0023 350 LFCIERR.LT.ODWRITECL, 100)IERR :
; 0026 100  FCRMATC("RDNRT ERROR",I%) ;
; 0027 CALL EXEC(6.0,1) i
: 0023 CALL RMPARCIPRAN) i
‘ 0929 ITFCIPRAMC L) EQ.1)G0 TO 30 ;
| 0030 IFCIPRAMCL) EQ.N)GO TQ § |
[ 0031 IFCIPRAMC L) EQ.J35G0 TO 20 i
| 0032 GO TO 119 ;
0033 20 CALL OPENCIDCB,IERR,NAN) !
0034 CALL OPENCID.B1, IERR, NANL) i
0033 21 CALL READF(ICCBL,IERR,LINE,36) |
0636 IFCIERR.EQ.-12)IEND =1 ;
0037 IFCIERR.EQ.-12)>G0 To 23 j
0038 CALL MRITFCIDCB, IERR,LINE, 36) ;
: 0039 IFCIEND.NE.1)G0 TO .1 1
' 0040 23 CALL CLGSECIDCBL.,IERR) ;
0041 CALL CLOSECIDCB, IERR) ,
r 0042 GO TD 115 :
l 0043 30 IFCIOPN.EQ.1)G0 YO 40 |
' 0044 10PN=t 4
! 0043 IFCIPRAMC2) EQ.1)G0 TO 35S f
0046 CALL OPENCIDCB1, IERR, NAML) !
b 0047 GO TO 40 3
] 0048 39 CALL OPENCIDCBI,IERR,HANL) |
2549 37 CALL POSNTCIDCHBL, IERR,1) :
0050 IFCIERR.EQ.0)GO0 TG 37 :
0081 CALL POSNTCIDCBL,IERR,-2) ‘
0082 40 CALL EXECC21, IPRANC3I),LINER, 36 ;
] 0053 CALL WRITFC(IDCBL,IERR.LINEA, 36D i
0054 IFCLINERC L) EQ .2HEN)IOPN =0 :
003% [FCLINEACE) . EQ . 2ZHEN)CALL CLOSECIOCBL, [ERR) :
4 0035 GO TO 30 ]
0087 119 IFCIERR. LT ODMRITECL, 100 s1ERN 1
0038 CALL EXEC(4) 1
00939 END ]
0060 END S B-38 |
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*TSCHD T=00003 IS ON CROG0OO2 USINHG 00003 BLKS R=0000

0001 FTH4, L

0002 C THIS SUBROUTIMNE WILL BE USED TO SCHEDULE TASK EXPR WHEMN
0003 C DESIRED TIHE HAS ELASPSED. TASK EXPR WILL BE INSTALLED
0004 C [H CORE BY NTASK AS T2XXX.

0¢0S SUBROUTINE TSCHD

0006 COMMOM ISTAB(15,30),1STFL(4,30), MRESP(3,30)

0007 COMMON IPCNT(4),ISCB(?7,20),IND, IVARC2,2286)

0008 COMMON IRESP(12),IAFLGCS), INDAY(15), I¥T(200),LOG(10)

0009 COMMON TREQC30), ITREQ(2,30), ITTOPCS). ITOP. IHXT.TR

0010 COMMIN INDXR, IPRMC3),IST,4J44

0011 COMMON ISVYST,I3UF(180)

0012 DIMENSION HAMC3I)

0013 DATA NAM/2HT2, 2HKX, 2HX ¢

0014 C PICK UP PARANETER FROM TOP RERQUEST. !

0018 10 IPRM(1)=3 1

0016 IPRMC2)=sITREQC2,ITOP) i

0017 C GO0 SCHEDULDE TASK EXPR {

0013 IFCITREQC2, ITOPY EQ . -1:30 TO 12 5

0019 CALL EXEC(24,NAM, IPRMCY Y, IPRM(2)) j

0020 1 DELETE TOP REAGEST ‘

0021 12 ITREQU2,ITOP)=0 ?

0022 C SET UP TOP REQUEST TO POINT TO NEXT REQUEST ;

0023 INXTaLTOP j

0024 I[FCITREQCL, ITOPY E€Q.0)G0 TO 29 |

0029 ITOP=ITREQ(1,ITOP) j

0026 C TIME REQUEST OF 0 OFFSET GU BACK AND SKED EXPR WITH MEW PARMS

0027 IFCTREQCITOP) ER.0.0)50 TO 1o |

0028 IFCTREQCITOP)Y . LT.100.)G0 TO 1S

0029 C SET UP PROPER TIME FOR EXEC CALL ;

0030 J=2 i

0031 ITR=TREQCITOP)/100. i

0032 GO TO 290 |

0033 15 J=1 :

0034 ITR=TREQCITOP) i

003 C SCHEDULE TSCHD AFTER ITR ELASPSED TINME ,

0036 20 CALL EXEC(12,0,4,0,-1TR) f

0037 GO TO 10

0038 25 [TOP=0

0039 CALL EXEC(6)

0040 RETURN ,

0041 END }

0042 ENDS : 4
.
4]

TR T
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“DELT T=00003 IS ON CROO0O02 USING 00003 BLKS R=9000 ]

; 0001 FTH4, L
| 0002

C SUBROUTINE DELT IS USED TO CHLCULATE THE DIFFERANCE IN
0003 C TYO TIMES. THE STARTING TIME IS LOCATED IN LOCATIONS
0004 C ITTOPC1)> THRU ITTOPCS) AHD THE ENDING TIME IS LOCATED IN
0009 C ITIMEC1)> THRU ITIME(S). THE CALCULATED DIFFERANCE IS
0006 © RETURNED IN LOCATION DELTA AND IS IN 10’35 OF MS.
0007 SUBROUTINE DELTC(DELTA)
0008 COMNMON !STABC15,30),ISTFLC(4,30),MRESPC¢3.30)
0009 COMNMON [PCNTC#4),ISCB(7,20),IND,IVARC2,226)
, 0010 COMMON IRESPC12),IAFLG(S), INDAY(1S), I¥TC200),IL0GC10)
; 0011 COMMON TREQ(30), ITRERC2,30), ITTOPCS), ITOP.INXT, TR
. 0012 COMMON INDXR, IPEM(S), IST,JJ
0013 COMMON I[SYST, IBUF(180)
oot4 DIMENSION IBRSECS), IDELT(S)
0018 DATA IBASE/100,60,60,24,1/
; 0016 € CALCULATE OIF IN ITTPL AND ITIHE
; 0017 DO 10 Jmi, 4
, 0018 IDELTCU)IBILOGCJ+4)~-ITTOPCJ)
| 0019 IFCIDELTC( U . GE.0)GO TO 10
| 0020 ILOGCJ+5)=ILOG(J+5)~1
5 0021 ILOGCJ+4)3IL0GCJ+4)>+IBARASEC )
e 0022 IDELTCJ)I)=ILOGCJ+4)-ITTOPC4)
0023 10 CONTINUE
s 0024 C CONVERT TO 10 OF MS
! 0025 DELTA=IDELTC(L)+C IDELTC2)»100 )
, 002% DELTA=DELTA+CIDELT(3)%#5000 . ) :
i 0027 DELTADELTA+C IDELT(4)%360000.) ;
0028 100 RETURN
0029 END

!
'
i 0030 END S
|
|
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*SCHED T=09003 I3 ON CRO00Q02 USING 00005 BLKI R=0000

0001
0002
0003
9004
00053
0006
0007
0008
0009
0ot o
0014
0012
0013
00l 4
0013
00tle
0017
0018
0019
0029
0021
0022
0023
002¢
0029
0026
0027
0028
0029
0030
0031
0032
0033
0034
0033
0036
0037
0039
0039
0040
0041
0042
0043
0044
0049
0046
0047
0048
0049
0030
0031
0032
0033
2034

FTN4, L

Cr e Y N OO OTT OO0

[y Ry N vl

—
o

12

SUBROUTINE SCHED IS USED TO THREAD IN TIME REQUESTS AS
THEY OCCUR. THE INITIAL TIME REQUEST CAUSES TASK TSCHD
TO BE SCHEDULED.
SUBROUTINE SCHED(ISCHED, INDX,INDXP)
VARIRBLES USED IN THIS SUBROUTINE ARE DESCRIBED AS FOLLOWS:
ISCHED- TIMNE REQUEST PASSED TO SCHED
IHOX- INHOEX INTO SCB PASSED TO SCHED
INDXR~ INDEX INTO ITREQ AND TREQ PASSED TO CALLING PROG
COMMON ISTAB(15.,30),ISTFL(4,30),MRESP(3.,3n)
COMMON IPCNTC(4), ISCB(7,20),IHD, I¥YARC2,2286)
COMMON L[RESPC1Z), [AFLG(S ), INDAYC(15), IVTC200,ILAGCLO)
COMMON TREQC30), ITREQCZ,30), ITTNPCS5,,ITOP,INXT,TR
COMMNOM INDXR,IPRMCS)>,IST.,Jd
COMMON ISVYST,IBUF(180)
DIMENSION MAMCZ),ITTPCS)
DATA NAM/2HTI, 2HXX ., 2HX /
TREQ- ARRAY OF TIME REQUESTS IN 10 OF NS
[TREQ- PARALLELL ARRRY TO TREAQ -INDEX TO TREQ AND SCB8B
[TTOP- TIME OF TOP REQUEST
[TOP- POINTER TO TOP REQUEST
INXT~ POINTER TQO HEXT ENTRY IN ITREQR AND TRER
ITR~- TIHE REMAINING IN 10 O0F MS OR IN SEC
[TIME~ ARRAY TO STORE CURRENT TINE I[N
IYEAR~ CURRENT YEAR

GET TIME REQ AND PTR TO $CB INTO PROPER ARRAYS
[FCISCHED .LT.0)GO TO 3
TREQ(CINXT)=[SCHED*100 . 0
GO TO0 S
TREG(CINXT)=-ISCHED
[TREQC2, INXT)=[NDX

GET CURRENT TIME
CaLlL EXEC(C11l,ILOGCY), ILAGC10))

SEE IF THERE IS A TOP ENTRY
IFCITOP NE.0)XGO TO 20
NO SO SET UP VARIABLES FOR A TOP RE®

00 10 [=1,95
[TTOPCI)=ILOGCI+4)
[TOP=INXT

TR=TREGC INXT)
TREQCINXT Y=9
ITREQCL, INXT)=0
IFCTR.LT.100.)G0 TQ 12
J=2

ITR=TR/100.

GO TO 13

dui

[TR=TR
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0053
0036
0057
0039
0059
0060
0061
0062
0063
0064
0063
0066
0067
0068
0069
0070
0071
0072
0073
0074
0079
0678
00?7
0078
0079
0090
0081
0092
0093
0084
0089
0086
0087
0083
0099
0090
0091
0092
0093
0094
0099
2096
0097
0098
0099
0100
0101
0102
0103
0104
01083
0106
0107
0108
0109
0110
ottt

c
c
C SKED TSCHD TO BE RUN AFTER OFFSET 0F ITR
c
13 CALL EXECC12,NAN.,J,0,~1TR)

c

GO TO 4o

(¥
C YES THERE WAS A TOP ENTRY SO SEE IF THIS REQ IS LESS
C
2

0 CALL DELTC(DELTA)
TIME=TR-DELTA
DIFsTIME-TREQC INXT)
{CK=ITOP
IFCOIF.LT . 0.0)G0 7O 69
TREG(ICK)=DIF
DO 30 I=1.5

30 [TTOPCI)=ILOGC(I+4)
35 [TREQC 1, INXT)=ITOP
[TOP=INXT

C
C SKED TSCHD TO BE RUN AFTER HEW TOP TIME
C

TR=TREQGCITOP)
[FCTR.LT.100.)G0 TO 29
Ja=2
[TR=TR/100.
GO TO 2e

23 J=1
[TR=TR

26 CALL EXECC12,HAM,J,0,-ITR)

c

C UPDATE PTR TO NEXT

c

40 [HDXPwINXT
DO 43 J=1,30
[HUM=y
IFCITREGC2,4J) . ER.0)I=30

43 CONTINVUE

Jo INXT=INUNM
G0 TO 100

60 TREQ(CINXT)==-DIF
[IFCITREQCL, ICK) ER.0)XGO TO 7O
[PREY=ICK
[CK=ITREQ(1,TCK)
DIF=TRERCICK)~-TREQCINXT)
IFCDIF.LT.0.0)G0 TO 690
TREQCICK)=DIF
[TREGQC 1, IPREV)=INXT
[TREQCL, INXT)=1CK
GO TO 40

70 ITREQCL, [CK)=INXT
[ITREQC 1, INXT)=0
GO TO 40

100 RETURN
END
ENDS
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APPENDIX C

SDS QUICK REFERENCE GUIDE
i This appendix contains summary information about each of the SDS instructions.

f 1. JOB CONTROL

| $ --used to terminate each sonrce program line
NEWS$--required first instruction in an SDS program
END$--required last instruction in an SDS program

2. AFTER transitional

AF KT
AF KS
AF KM
AF KH
AF VS
AF A(K) §
AF A(V) S

: Where K = a constant value ranging from 1 to 32787;
; V= any variable A-Y containing from 1 to 32767;
A (K) = any constant eleme..t of any array A-Z containing from 1 to
32787;
A (V) = any variable A-Y element of any array A-Z containing from
1 to 32767;
T = ticks of system clock in 108 of ms;
S = seconds;
M = minutes;
and H = hours. ; .

IS S

3. FOLLOWING transitional

}
f

| FOKSK j
: FOV S K
FO A(K) SK ‘;
FO A(V) SK 5
FOVSYV
POV S A(K) |
FOV S A(V) |
FOA(K) SV
FO A(K) S A(K)
FO A(K) S A(V)
FOA(V) SV
FO A(V) S A(K)
FO A(V) S A(V) !

s ‘e B N . S T e et e b AR V4 “
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Where

K = a constant value rarging from 1 to 32767 when defining 1
count;
K = 4 constant value ranging from 1 to 30 when defining a state
number other than its own;
V = any variable A-Y containing from 1 to 32787 when defining
a count;
V = any variable A-Y containing from 1 to 30 when defining a
state number other than its own;
A (K) = any constant element of any array A-Z containing from 1 to
32767 when defining a count;
A (K) = any constant element of any array A- ” conteining from 1 to
30 when defining a state number other than its own;
A (V) = any variable A-Y element of ar.y array A-Z containing from
1 to 32787 when defining a count;
A (V) = any variable A-Y eleme-* of any array A-Z containing from 1
to 30 whean defining a state number other than its own.

4. IF transitional

IFKR K
IFVRK
IFA(K; RK

IFAQT

nK

r VRV
IFVR A
IFVRA(V)
IFAK)RV
IF A (K) R A(K)
IF A(K) RA(V)
IFA(V)RV
IF A(V) RA(K)
IFA(V) RA(W)

Where

and
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K = a constant value ranging from 1 to 32767 when defining a
count;
K = a constant value ranging from 1 to 12 when defining a
response bit number;
V = any variable A-Y containing from 1 to 32767 when defining
a count;
V = any variable A-Y containing “som 1 to 12 when defining a
response bit numbaer;
A(K) = any constant element of any array A-Z containing from 1
to 32767 when defining a count;
A(K) = any constant element of any array A-Z containing from 1
to 12 when defining a response bit number;
A (V) = any variable A-Y elsment of any array A-Z containing from
1 to 32787 when dofining a count;
A(V) = any variable A-Y element of any array A-2Z containing from
1 to 12 when defining a response bit number.




5. IF transitional (binary)

IF KRB K j
IF VRB K C
IF A(K) RB K o
IF A(V) RBK

IFVRBV

! IF V R8 A(K)

IFVRBA(V)

IF A(K) RBV

: IF A(X) RB A(K)

IF A(K) RB A(V)

IFA(V)RBV

IF A(V) RB A(K)

IF A(V) RB A(V)

Where K=a constant value ranging from 1 to 32767 when defining a
: count; ;
! K = a constant value ranging from 1 to 4085 when defining a
multiple response pattern; ‘
V = any variable A-Y containing from 1 to 32787 when defining
a count; (
V = any variable A-Y containing from 1 to 4085 when defining ]
a multiple response pattern; ;
A (K) = any constant element of any arrey A-Z contai~..ng from 1 to
; 32787 when defining a count; ‘
r A (K) = any constant element of any array A-Z containing from 1 to ;
r 4095 when defining a multiple response pattern; i
; A (V) = any variable A-Y el- nent of any array A-Z conteining from :
1 to 32787 when defii.ing a count; ,
A (V) = any variable A-Y element of any array A-Z containing from ;
1 to 4095 when ¢ afining a multiple response pattern. ;

8. IF modifiled (relational) 4

IFVavV
IFAK) 2V
IFA(V)ZV
IF VX A(K)
IFVZAV) é
IF A(X) ZA(K) -
IFA(K) ZA(V)
IF A(V) Z A(K)
IFA(V) ZAV)
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Where V = any variable A-Y containing from -32768 to 32767;
A (K) = any constant element of any array A-Z containing from
-32768 to 32787;
A(V) = any variable A-Y element of any array A-Z containing from
-32768 to 32767;
and Z = any one of the relational operators EQ, NE, LT, GT, LE, or GE.

STATE modifying or identifying

STK
STK

Where K = a constant value ranging from 1 to 30 except in programs
using the logical instruction in which case the 30 would be
reduced by one for each additional element of the logical instruction.

THEN modifying or identifying

THF.
TH A (K)
TH A(V)

Where K = a constant equal to the next desired state number;
V = any var‘able A-Y containing a value equal to the next
dasired state number;
A(K) = any constant slement of any array A-Z containing a value
equal to the noxt desired state number;
and A(V) = any variable A-Y element of any array A-Z containing a
value egual to the next desired state number.

VARIABLE modifying identifying

VAR V=K

VAR V=V

VAR V=A (K)
VAR V=A (V)
VAR A (K)=K
VAR A(K)=V
VAR A(K)=A(K)
VAR A(K)=A (V)
VAR A(V)=K
VAR A(V)=V
VAR A (V)=A(K)
VAR L (N1=A (V)
VAR V=K, A(K)=V, A(V)=A (K) etc.
VAR X=X+K




Wherse K = a constant value ranging from -32768 to 32787;
V = any variable A-Y to be initialized:
V = any variable A-Y containing a value ranging from -32788
to 32767;
A (K) = any constant element of any array A-Z to be initialized;
A (K) = any constant slement of any array A-Z containing a value
ranging from -32788 to 32767;
A (V) = any variable 4-Y element of any array A-Z to be initialized;
A (V) = any variable A-Y element of any array A-Z containing a
value ranging from -32788 to 32767;
and X = either V, A(K), or A(V).

10. DIMENSION modifying or ideutifying

DIM A,L
Where A = any array name A-7;
and L = the length of the array which cannot exceed 200 words.

If more than one array is dimensioned (maximum of four)
the combined total of the size of the arrays cannot exceed
200 words.

11. STIMULUS modifying or identifying

STK
STV
ST A(K)
ST A(V)
SB K
SBV
SB A(K)
SB A(V)

Where SB = an optional character set for the character sat ST,
K = a constant value ranging from 1 to 4095;
V = any variable A-Y containing a value ranging from 1 to
4095;
A (K) = any constant element of array A-Z containing a value
from 1 to 4085;
and A (V) = any variable A-Y element of any array A-Z containing a
value ranging from 1 to 4095,

12. SUBSTATE modifying and identifying

SU XK
SS K

c-8




Where SS = an optional character set for the character set SU;
and K = a constant velue ranging from 1 to 30 and is equal to a
state number that ie defined in the SDS prugram.

13. AND/OR logical

XORY
XOR Y OR Z etc.
XAND Y

X AND Y AND Z etc.

Where X, Y, and Z = any of the transitional instructions.

NOTE: The use of LOGICAL instructions requires the use of a state table
entry for each element X, Y, or Z and will therefors reduce the maximum
number of states from 30 to 20 minus the number of additional logical instruction

elements.

14. CRT, PTR, PUN, RDR input/output

CRT V

CRT A(K)

CRT A(V)

j CRT V:A(K);A(V): V etc.
t CRT A*

Where ' = any variable A-Y; ,
A (K) = any constent elemunt of any array A-Z; 1
A (V) = any variable A-Y element of any array A-Z;
and A* = any entire array A-Z.

NOTE: The instructions PTR, PUN, and RDR ars written in the same format
al the instruction CRT.
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APPENDIX D

RTE-TT INITIALIZATION PROCEDURE

The procedure used to operate the HP-2100 computer using the RTE-I
operating system i described in Table D-I. Whon the RTE-II system is
initially brought up, it runs its flle manager program FMGR which, in turn,
runs a transfer file that produces the message in Figure D-1.

Table D-I

Initializing Procedure for BRTE-II

' 1. Insert the diec cartridge rontaining the SDS system into the disk
, drive and move the disc load-unload switch to the load position. Wait for
: the "Drive Ready" light to illuminate.

2. Set P register to 777503.

3. Set S register to 0.

:' ‘ 4. Depress External Preset, Internal Preset, and Run switches. The
o computer should halt with 102077y in the display register.

printed on the computer console.

8. The SDS is now ready to be used as described in this report.

} 5. Depress the Run switch and the SDS welcome message should be

SET TIME
1SV, 4

TE . e ok

TE, ***** WELCOME TO THE SDS PLEASE TYPE RU,OPCOM WHEN YOU

TE,***** ARE READY TO BEGIN USING THE SDS.
TE , o ot e e o

Figure D-1. The SDS Welcome Message
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The last line in this welcome massage contains a colon (:) which is the

pr wmpt character for the file manager program FMGR. The prompt character

’ (:) indicates that ths system will accept any valid FMGR command. The system
expects use of the file manager program within a five minute period, and if this
use does not occur, the FMGR program will automatically be terminated by RTE-II.
When the FMGR program is terminated by RTE-II, the message in Figure D-2 |
is sent to the CRT, and the system is now ready to accept any RTE~II commands. ,

‘, y SET TIME 3
} — :8V,4
" TE,#*‘**

[ TE,***** WELCOME TO THE SDS PLEASE TYPE RU,OPCOM WHEN YOU

TE,***** ARE READY TO BEGIN USING THE SDS
TE , #*#an

: #END FMGR

Figure D-2. Automatic Time-Out of FMGR

The SDS can be ryn from either the FMGR program or RTE-I. If in
FMGR mode, as implied by the prompt character colon, the user should type :
RU,CPCOM to run the SDS. If in RTE-I mode, as implied by no prompt :
‘character, the user should type *RU,OPCOM to run the SDS. Actually, any
key could be struck in place of the asterisk but the asterisk is used in this
description for the sake of simplicity. For a more detailed description of using
the FMGR and RTE-II commands refer to Hewlett-Packard's manuals related to
Real-Time Executive, Batch/Spool Monitor, and Ovperating System. Other
manuals that may be helpful are the RTE-II and Batch-Spool Monitor Pocket
Guide, and the Operating and Service Manual for the HP-2100 computer.




; APPENDIX E

CREATING DISC FILE OPI

E-1
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APPENDIX E

CREATING DISC FILE OPIN

There are two methods, other than using the SDS, that may be usad to
create the diec fils OPIN that can be used for input of source programs to the
SDS. The first method is using the FMGR store command. This requires opera-
ting under the FMGR program, as designated by the colon prompt character, and
that no disc file named OPIN exists. If a disc flle named OPIN exists, it may be
purged by the FMGR command PU,OPIN. The procedure in Figure E-1 can be
used to create a disc file OPIN using the FMGR store command. Figure E-1 also
exhibits the procedure for running this newly creataed file.

:PU,OPIN
:587,1,0PIN

NEWS

ST1 AF 10 S TH 2%
ST2 AF 10 S$
END$

NOTE: After typing the END$ instruction the user must type a control D. This

is accomplished by depressing the CTRL key and the character D simultaneously.

:RU,OPCOM

@

NEW$

INPUT FROM DISK??
YES

9

NEWS

e

ST1 AF 10 S TH 2¢$
@

ST2 AF 10 S$

e

ENDS$

START FXP?

YES

END OF EXP. 1
*GO,0PCOM

The second method used to create the disc file OPIN is to use the RTE-II
program EDITOR. This requires operating under the FMGR program, as
designated by the colon prompt character, and that no disc fils named OPIN
exists. If a disc fils named OPIN exists, it may be purged by the FMGR com-
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mand PU, OPIN. The procsdure shown in Figure E-2 can be used tn create a
disc file OPIN using the EDITOR program. Figure E-2 also exhibits the proce-
dure for running this newly created file.

:PU,OPCOM

:RU,EDITOR

SOURCE FILE?

/ enter a blank and carriage return
EOF

/ NEW$ note that each line is precedsd by a blank
/ ST1AF 10 S TH 2%

/ ST 2 AF 10 3%

/ END$

/ECOPIM ends editor creates file OPIN
END OF EDIT

: RU,OPCOM

@

NEWS

INPUT FROM DISG??

YES

NEWS$

Q

ST1AF 10 STH 2%

@

ST2 AF 10 S$

2

END$

START EXP?

YES

END OF EXP. 1

*GO,0PCOM

NOTE: Refer to Hewlett-Packard's Batch/Spool Monitor and Editor manuals
for more information on store command and editor commands.
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APPENDIX F
SDS ERRORS

Tha operator communications program reports source language errors
immediately following the line in which the error cccurred. There are two
basic error messages nrintad on the CRT when an orror occurs during the i
source language input of an SDS program. Thase messages are, "Bad ’
! Opsrator”, and "Outside Table". For information concerning any other error
messages refer to the appropriate Hewlett-Packard manual.

B et I — mpm,,_._,‘

Tla "Bad Operator" message occurs when the source language line
violates the proper input format for instructions as described in Section V,
the SDS Instruction Set. Some examples of these types of errors are shown
in Figure F-1.

' RU,OPCOM _
NEWS$ :
" INPUT FROM DISK??

i NO

@

ST1AF TER 1S TH 2$------=-~—~~ embedded blank in AFTER

BAD OPERATOR

e

ST1 AFTER 1S TH 2$

Q

ST2A1STH 3% - ---AF instruction incomglete

i BAD OPERATOR

@

ST2AF 1S TH 3% i
Q .
ST3 AF 1 S TH4$-——-—~——memrsmmmm no blank following TH :
BAD OPERATOR

e

STIAF 1S TH 4%

Q ;
ST4 AF 1 S VAR A=1 TH 5§---—--~ VAR instruction out of order -
BAD OPERATOR L
@

ST4AF 1 S TH 5 VAR A=18%

e

ST5 CRT A AF 1 S$ AF instruction must follow ST5
BAD OPERATOR

e

ST5AF 1 S CRT AS

e

ENDS$

START EXP?

NO

*GO,0PCOM

P
i
i
!
i
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Figure F-1 is not meant to give a complete list of all possible bad
operator errors; it does, however, give examples of sone of the most common
rriors. Note that when errors occur, retype the correcird line in order to cor-
rect the error. Review the SDS Instruction Set, Sectior. V, if bad operator
errors occur that are not easily recognized, checking for proper format of all
instructions in the line in which the error occurred.

The "Outside Table" srror occurs when a value has been ~ssigned to a
dimension 2’utement, a state number, or a substate number that is larger
than the maximum number allowed. Some examples of these types of errors
are shown in Figure F-2.

: RU,OPCOM

@

NEW@

INPUT FROM DISC??

NO

STCLAF 10 S TH 328——----=~===—= state number larger than 30
OUTSI™E TABLE

)

ST1 AF 10 S TH 2 SS 31§------====- substate number larger than 30
OUTSIDE TABLE

e

ST1 AF 10 S TH 2 DIM A, 3008---~-- array size greater than 200 words
OUTSIDE TABLE

@

ENDS$

START EXP?

NO

*GO, OPCOM

F-3
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‘5 SAMPLE SDS PROGRAM RUN AND SAMPLE LOG
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APPENDIX G
SAMPLE SDS PROGRAM RUN AND SAMPLE LOG

SAMPLE PROGRAM RUN

The program used in the sample is a1 fixed interval (FI) schedule with a
master counter in state #1 to limit the number of reinforcements to five. The
CRT instruction in state #3 is used to show that the program did execute states
#2 and #3 five times. Pigure G-1 describes the necessary state diagram and is
also a copy of the consnle after the run is complets.




; SS,2VAR A= 0 L
CRT, A 2] [ST.L 3 ;
THA3 VAR, A=A+ |
AF,5,S AF,10,T
FOL,5,5,3

:RU, OPCOM

| e

g NEWS

INPUT FROM DISC??
l YES i
h e i
NEWS$

9
STIFOL 5S 3 SS 2 VAR A=0%$ ’
)

ST2AF 55 TH 3 CRT A$ j
"] :
| ST3AF 10 T TH 2 ST 1 VAR A=A+1$ 3
b [ ] !
‘ ENDS$

: START EXP?
; YES

output from CRT A instruction

L K2 S~

END OF EXP 1
*GO, OPCOM

_— it

Figure G-1. Diagram of Sample Program




SAMPLE LOG

5 The sample log shown in Figure G-2 was written on the magnetic tape

% during the running of the program described in Figure G-1. Table G-1
describes the log events sequentially in terms of log entries. Refer to Section
VII, the SDS Log, for contents of various log entries,

Table G-I

Log Events from Log in Figure G-2

Elapsed time f
; Log entry # Event since previous entry ]
[
i 1 start of experiment -—=- l
2 start of state #1 10 ms !
: 3 start of state #2 10 ms i
: 4 end of state #2 5 seconds !
; 5 staxt of state #3 10 ms |
} 8 end of state #3 110 ms
; 7 start of state #2 10 ms !
! 8 end of state #2 5 seconds j
9 start of state #3 10 ms ]
b 10 end of state #3 110 ms j
11 start of state #2 10 ms !
12 end of state #2 5 seconds 1
13 start of state #3 10 ms 1
14 end of state #3 110 ms ;
15 start of state #2 10 ms ‘
16 end of state #2 5 seconds f
17 start of state #3 10 ms |
18 end of state #3 110 ms j
18 start of state #3 10 ms
20 snd of state #2 5 seconds
21 start of state #3 10 ms i
22 end of state #1 25 seconds 840 ms :
since it began ,‘
23 end of state #3 10 ms |
24 end of experiment 25 secor.is 860 ms 't
1 since it began 'j
H
!
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SAMPLE

REC# 00001

001000
000335
000010
000007
000015
000131
000000
900002
000001
002000
000335
000010

000001
002000
000335
900010
000007
000015
000000
000030
000002
000001
003000
000335

REC# 00002

002000
000335
000010
060007
000030
000033
000000
000003
000001
002000
000335
000010

000001
003000
000335
000010
000007
000030
000033
000000
000003
200001
002200
000335

REC# 00003

002000
600335
000010
000007
000042

B T VR

000001
003000
000335
000010
000007

Figure G-2.

000000
000001
002000
000335
000010
000007
0000186
000001
000000
£00003
000001

000002
010001
002000
000335
000010
000007
000035
000034
000000
000002
000001

000003
000001
003000
000335
000010

000000
000001
000001
003000
0003235
000010
000007
000016
000001
000000
000003

000000
000002
000001
003000
000335
000010
000007
000035
000047
000000
000002

000000
000001
000001
005000
000335

0co12€
000000
000002
000001
002000
000235
000010
000007
000023
000002
000000

000018
000000
000003
000001
002000
000335
000010
090007
0u0035
000050
000000

000051
000000
000003
000001

000010
000127
000000
000002
000001
003000
000335
000010
000007
000023
000015

000023
000018
000000
000003
000001
003000
000335
000010
000007
000035
000050

000042
000083
000000
000000

000007
000010
000130
000020
000003
000001
002000
000335
000010
000007
000023

000007
000030
000017
000000
000002
0000C1
002000
000335
000010
000007
000042

000007
000042
000064
000000

Octal Listing of SDS Log

000010%
000007*
000010*
000130*
0c2090*
000003*
000G01*
003000*
010335+
cooo10*

000007*
="

000010*
000007*
000030*
000032*
000C00*
000002*
000001+
003000*
000335*
000010*

000007+
»

000010*
000007*
000042+

0000684*




\. __UNCLASSIFIED
' \_QlCuM'l’Y CLASSIFICATION OF THIS PAGK (When Data Entered)

YThe State Diegram System (SDS) was developed to solve this problem.
DS {s 2 tool that can be used by investigators in designing and running psy-
hysical axperimants on Hewlett-Packard's HP-2190 series computsrs. SDS,
# prosently designed, is capable of running only those experiments that use
screto inputs and outputa. The system offers the investigator a high level
anguage with which he is already familiar or can eastiy learn, thus removing
burdsn of solving these types of preblems using more complex computer
guages. Written in FORTRAN IV language SDS is an interactive system that
es not require assembling or compiling of its programs. The systam accapts
ce language statements from sither the system console or-disc files and allows
'progrem to be run immediately upon completion of this input process. While
DS does not solve gll of the prot lems encountsred in computerizing psychological
eriments;, its modular design should esse such future modifications as desling

th continuous varisbles, calling external programs, and controlling multiple
Triments.
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JIUNCLASSIFIED
\JECUMTY CLASMFICATION OF THiS PAGE (When Data Entered):

—
%a State Disgram System (SDS) was developed to solve this problem.
DS is a tool that can be used by investigators in designing and running psy-
hysical experiments on Hewlett-Packard's HP-2190 series computsrs. SDS,
s prosenty designed, is capable of running only those experiments that use
screto inputs and outputs. The system offers the investigator a high level
anguage with which he is already familiar or can eastily learn, thus removing
burdsn of solving these types of problems using more complex computsr
guages. Written in FORTRAN IV language SDS is an interactive system that )
oes not requirs assembling or compiling of its programs. The system accapts
ce language statements from either the system console or-disc files and allows
' program to be run immediateiy upon compietion of this input process. Whils
D8 does not solve tll of the prot lems sncountersad in computerizing psychological
eriments:, its modular design should ease such future modifications as dealing

th continuous variables, calling external programs, and contrelling multiple
Timents. Y\
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